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Marquardt/Pomona advanced simulation technique 
delivers increased information storage capacity 


Now makes possible new inner/outer space applications. Oth: 
A Marqu 1 simulation tect e that shrink 
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CAPABILITY 


is spelled 
h-y-d-r-a-u-l-i-c 
@-t-a-rt-i-n-g 


In technology and facility, Vickers 
continually matches your need 


Auxiliary power units pioneered for aircraft 
turbine s/arting by Vickers combine high effi- 
ciency with minimum size and weight for the 
power delivered. Because starter characteristics 
are closely matched to engine requirements, 
they provide smooth, steady acceleration of the 
engine through the firepoint range giving the 
best possible chance of proper “lighting off” 
and avoiding aborted starts. 


Dual-purpose units developed by Vickers as an 
outgrowth of pioneering work in hydraulic start- 
ing offer further benefits in weight saving. These 
units are used as a motor in engine starting, as 
Go pump to supply accessory power during 
normal operation. Reduced cost and ground 
support requirements plus increased versatility 
and simpler remote oreo operation are other 
major benefits. Write for Bulletin A-6001 


— 


PROVED PERFORMANCE of hydraulic starting 
for jet engines is demonstrated by this cart that 
has performed more than 2,500 trouble-free starts 
in a 2-year period. Cart size is due to divergent 
requirements of three different engines. Prime 
mover power requirement is only 25% of that 
needed for other starting methods due to inherent 
high efficiency of the hydraulic transmission. 


JET PROP STARTING demonstration uses engine-mounted 
motor and ground cart power supply. Starter cutout 
f approximately 8,000 rpm was reached in 34.5 to 

s during series of observed test starts. 


MULTI-PURPOSE PUMP MOTOR (left) is pump 


Sees. ' oe : when driving hydraulic starter becomes motor 
during normal flight to drive 15 KVA generator 
HELICOPTER STARTER (right) is 35 hp unit, 

starts 1,900 shaft hp engine readily 


AERO HYDRAULICS DIVISION 


VICKERS INCORPORATED : 


DETROIT 32, MICHIGAN SPERRY RAND 
TORRANCE, CALIFORNIA CORPORATION 


POWER TRANSMISSION 
ENERGY CONVERSION 
FLUID TRANSFER 





SILICONE NEWS from Dow Corning 






fluorosilicone rubber 


is successfully solving 
design problems in sealing 
solvents, oils and fuels at 


temperatures from —100 to 350 F 








Send for brochure detailing the benefits 
of Silastic® LS, the Dow Corning fluoro- 
silicone rubber’... Address Dept. 9 





Dow Corning CORPORATION 


MIOLAN weiter 1.) 
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AVIATION CALENDAR 


Oct. 24-25—Mid-Year Conference, Airport 
Operators Council, San Francisco, Calif 

Oct. 24-26—Medical and Biological Aspects 
of the Energies of Space, Unclassified 
Symposium, Granada Hotel, San An 
tonio, Tex. Sponsored by the School of 
Aviation Medicin Arranged by South 
west Research Institut 

Oct. 24-26—Seventh East Coast Confer 
ence on Acronautical and Navigational 
Electronics, Institute of Radio Engineers 

Lord Baltimore Hotel, Baltimore, Md 

Oct. 25-27—llth National Conference on 
Standards, Sheraton-Atlantic Hotel, N.Y.C 

Oct. 26-27-1960 Computer Applications 
Symposium, Armour Research I nuindation 
of Illinois Institute of 7 hnologs Morri 
son Hotel, Chi igo Il 

Oct. 27-28-1960 Annual Electron Device 
Mecting, Institute of Radio Engincers 
Hotel Shoreham, Washington, D. C 

Oct. 27-29—1960 Industry Display, Aircraft 
Electrical Society, Pan Pacific Audito- 
rium, Los Angeles, Calif 

Nov. 1-2—Fall Mee g, Radio Technical 
Commission for ronautics, Sherator 
Park Hot hington, PD. ¢ 

Nov 2 4— | } ict livdra ily Co 
feren Pick-For helbv Hotel, Detroi 
Mich Sponsor i f t division 
S Ra ] 

Nov 3 4—A; 
( haptecr \ 
N.Y 

Nov. 14-15—Quarterly egional Meectin 
Assn t I | Transport Au 
Olympic Hotel, Seattle, Wash 

Nov. 14.16—Nat il ¢ vent 
Acronaut Aceon, Indio, Cali 














AEROSPACE 


Nov. 14.17- Sit Annual Contcren , mM l S S ] | e i Pesce trate iy 


Continued on page 6 
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TOTAL POWER SOLUTIONS... FROM ITT 


Whether you're working with solar energy in space. ground test check-out equip 


ment or anything in betweer problem is power and the environments 


are extreme IT I provides mpact, efficient system solutions in the area of 


© CONVERSION *® REGULATION * INVERSION © CONTROL 


This total power capabilit s been proved in such customized designs as unique 


output primary DC power supp 


[ complete power conver 


airborne multiple 
f 
i 


sion packages for test vehicle check-out systems... aircraft missile launcher power 


supplies...and in many other weapons systems and space exploration project 


To accomplish these ligh [we ruggedized packages ITT takes your power 


problem at the design incept arefully analyzes the load and draws upon a 


vast inventory of design and application data to develop fast, economical solutions 


ITT’s total power capability is readily available to solve your toughest power prob- 
lems. Contact your ITT Power representative or write for Data File AW -1284-2. 


Industrial Pro 


ducts Division 


AVIATION CALENDAR 


(Continued from page 5) 
Yorker Hotel, New York, N. Y Sponsors 
American Institute of Electrical Engi 
necr Amerncan Institute of Physics; 
Off of Naval Research; Institute of 
Radio Engineers; American Institute of 
\I han: i] Engincer 
Nov. 14-18—Flight Safety Foundation’s 13th 
\ i! International Air Safety Seminar, 
operation with Aviation Crash In 
Research, Phoenix, Ariz. For FSF 
, rs and by invitation 
Nov 14-18—W tern 
ind Exhibit 
ind Mauwuf 
Sports Ar 
Nov. 14-19—Annual 1 ! i 
| t \ssn Ml 
Fla 
Nov 15 16—Symp 
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Advancing the State-Of-The-Art in Reinforced Plastics... 


At Lamtex, it begins with R&D! The achievement of significant technolog 
progress in the highly specialized, rapidly changing field of reinforced pla 
depends largely on truly creative, “dig-down-deep” R&D. To obtain it, you 1 
gather a staff of skilled specialists with outstanding records of past accomplishme 
and unlimited potential for future progress. Then give them the tools to work wit! 
and the creative environment to work in—and you're well on your way tow 
advancing the state-of-the-art. This is what we've done - — continue to 
Lamtex Industries, Inc., Motor Avenue, Farmingdale, L. 1 
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One of many diffe ular Gyro Reference Systems 
is Shown at right. This all-attitude system is especially suited to high 
performance aircraft and provides pitch, roll and heading information 
for the systems, radar, gun sight, attitude 
magnetic con 5S rea rt bombing computer and doy 
pler navigation. Ov ent gyro reference systems are available 
to meet all aircraft space vehicle and special purpose land 
vehicle requirements. 








A New Modular Concept 
for Gyro Reference 


Systems Honeywell offers you over 20 new 


Modular Gyro Reference Systems to meet virtually 
all aircraft, missile, space vehicle and 
special purpose land vehicle requirements. 


s versatile new family of Gyro Reference System ical syst ivailable provide: Standard Attitude, 


reated from standard, off-che-shelf components e He Arccitude, All-Attitude and True Head- 
to offer great flexibility, proven reliability —and t ng Artit Multiple Output All-Artitude, and Low 
delivery. Accelerometers, repeaters and control n All-Attitude. Many others are also 
ombine to give you the widest selection o flere tems are applicable to a wide va 
reference systems available anywhere. This 1 iety « ranging from commercial and mili 
that you can select the exact system to meet your re trat rcraft, to heavy tactical aircraft, high 
quirements without waiting for or paying fo long r rcraft, mussiles, space probes, and 
development period. Extensive held and lal to special 1 vehicles 
histories on each of these Honeywell referen 5 th ¢ w Modular Gyro Reference System 
tem Components assure system reliability oncept hoose from the following fea- 
Here's what Honeywell's new Modular Gyro Ref- f canes 


erence System Concept offers you: Ready time—1/10 second from inert storage 
® Minimum delivery time Accuracy—to 0.1°/hr. drift 


@ Lowest possible cost Gyro weight—as low as 2.8 Ibs. each 


@ Elimination of structural problems encoun- Erection—to computed local vertical without 
tered when gyros are combined on a single Schuler loop 


platform Freedom— 360° continuous—all axes 


@ Maximum flexibility and packagability Acceleration—to 90 G sustained 
@ Ease of maintenance (through modular To obtai py of Honeywell's new book, “Gyro 


makeup) Reteren tems contact your Honeywell repre 


sentative write: Honeywell, Aeronautical Divi 
@ Less volume required through eas sion, Dept.AW-10-167, 2600 Ridgway Road, Min- 
q y §Wwa) 


ota 


utilization of irregular space neapou 


Honeywell 
—a = LH) Witting Product. Group 


Engineers and Scientists: 





LIQUIDOMETER 
instrumentation capability 


... Offers the dependability of long experience in both electronic and electromechanical 
instrument control systems, plus the versatility of original design 

lf you are concerned with space vehicles, aircraft, ground support units, 

or test facilities—you are invited to investigate Liquidometer 

A new booklet outlining our capabilities is available on request 


THE LIQUIDOMETER corp. 


DEPT T, LONG ISLAND CITY 1, NEW YORK 


3 of preven qualily 


Since 1920 





HEAT 
EXCHANGERS 


THERE’S A GM DESIGN , mM UNLIMITED... 
TO KEEP EVERY 20, 2cuts «ware coous 


Fy COOLERS © Off COOLERS « AIR 
TEMPERATURE IN LINE DS att oe 
~\ sili REGENERATORS © WASTE HEAT 

: RECUPERATORS 


Reliability is a reality at Harrison! And whatever 
your temperature-control problem, you can rely on 
Harrison's complete range of basic designs to give you 
the best possible selection for your particular job. 
This extensive coverage by Harrison is the result of 
over a half-century of experience in the design, 
engineering and manufacturing of top-quality heat 
control equipment. Save time and money. Call a 
Harrison Sales Engineer in at the design stage... 
and get the most reliable help with your 
temperature problem, 








BAR ANDO PLATE 








MRRUGATEL ROUND TUBE 


~ ee 
“40 ROE! 
r 70 Oo see 


| CL For an informative 48-page a 


brochure on the complete Harrison 
line . . . write to Department 902 


AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 


HARRISON RADIATOR DOIVISION OF GENERAL MOTO ». LOCKPORT, NEW YORK 
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WESTERN GEAR 


ENTERS 


VALVES, 


CONTROLS FIELD 


by B. B. WORL 
Sales Manager 
Precision Products Divisign 
Precision Products 
, Division of Western Gear 
has aggressively entered 
the controls field and now 
makes available a com- 
“ae 





plete line of electro-mag- 
netic valves, hot air and 
gas valves, time and pres- 
sure switches, pressure 
regulators and related 
control equipment and 
specialized test equip- 
ment for application ae 
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WESTERN 


missile, rocket and air- 
craft systems. 

Precision Products 
Division will utilize 
designs and products of 
Teddington Aircraft Con- 
trols Ltd., recognized 
leader in the controls field 
throughout the world, 
under terms of a coopera- 
tive sales, service, engi- 
neering and manufactur- 
ing agreement. 

Present applications 
include Rolls-Royce pow- 
ered DC-8s, Boeing 707s, 








Fairchild F-27s, Cara- 
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High pressure, high temperature butterfly vaive 
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High temperature pressure regulator 


GEAR CORPORATION 


velles, and numerous mis- 


‘siles. 


Western Gear's Preci- 
sion Products Division 
has long specialized in 
aircraft, rocket and mis- 
sile companents and sys- 


tems as well as ground; 


handling and test equip- 
ment. 


For full information on } 


Western Gear valves and 
controls, call or wire col- 
lect: Precision Products 
Division, P.O. Box 192, 
Lynwood, California; 
NEvada 6-0911. 








Here’s why the NEW AO 


TRACE-MASTER is the 
world’s finest 8-channel 
direct writing recorder! 





American Optical Company, famous for precision instrumentation for 
138 years, introduces an electronic direct-writing recorder of unique 
design, in which ultra-precise electromechanics has been combined 
with advanced electronics to achieve ‘ruly superior performance. 


Finest Writing Method Ever push-button selection. Take-up reel aut 
matically stores full 1000 ft. record. Wr 
ing table tilts for casy chart annotatior 
Guide rails permit quick, easy paper-r 

changes. Low cost chart paper makes pra 
tical protracted recording at high speed 


Unique direct-carbon-transfer writing 
method. Trace is uniformly black and uy 
to four times thinner than that made by 
any other recorder. Minute variations in 
phenomena measured are more faithful, 
meaningful. Carbon trace cannot fade. 


' , Finest Resolution, Linearity, Stability 
may be casily reproduced 





Thin carbon trace (thinner by 4 to 1 over 
Finest Frequency-Amplitude Performance most recorders) and high Band Amplitude 
TRACE-MASTER’S multiple-feedback Product (higher by 6 to 1 over other r 
wide-range Driver circuury, combined ‘ ders) provide rs 24 times the r i : ¥ ‘ 
with the advanced pen-motor design, pro- 50'V'98 Power OF a ility to detect shor See it... Try it... 
duces wider frequency response at larger sharp variations in the record. The s - 


; eric + 1% d stabiliry i . 
amblitudes than any other recorder perior linearity 1%) and s e 
TRAC E MAS TER re - ~ is r ve uu th. pas oe panes ee permit full use of at the Shou s 
in 1% — from dc to 110 cps at 40 mm! this unexcelled resolution. —--, y ‘ 
: | " WESCON! ISA! 

Band Amplitude Product (i.e. Bandwidth Finest Systems Oriented Compatability 
umes Amplitude) is 5600...140 cps(3.db Fully transistorized circuitry...a plicat ‘aw bel ik ’ 
point) x 40mm! of combined dc level and signal multis NEC! N EREM . 

: ; way: feedback ...complete interchangeability 
Finest Chart-Drive Facilities modular signal-conditioning elements 
TRACE-MASTER provides widest chart- are some of the features that make the 


speed range...0.1 to 500 mm/sec...of AO TRACE-MASTER the world’s finest 
any direct-writing recorder! Convenient 8-channel direct writing recorder. 





Widest range chart speed... push-button 


Entire channel easily accessible and completely Platen tilts to convenient writing angle 
selection through 0.1 mm/sec to 500 mm/sec. 


interchangeable as single unit. 


WRITE, WIRE, TELEPHONE TODAY , 
FOR COMPLETE INFORMATION! Amer ican Us) Optical 


COMPANY 


Complete Engineering Bulletins available. 


Field Sales Engineers at your service everywhere. INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 





ENGINEERED 
COMPONENTS 
for the Electronic 
Industry 


Garlock electronic components are skillfully engineered for 
high temperature, high voltage, high frequency service, 


WHERE RELIABILITY 
IS CRITICAL 


1, Chemelec* Stand-Off and Feed-Thru 
Insulators are easy tc install, resistant 
to heat and breakage, and—above all 
reliable under severest conditions 
. .. ideal for critical electronic circuits 
such as missile guidance, fire control, 
tracking, radar systems. Teflon** 
due to its excellent dielectric, mechani- 
cal and th rmal properties—is used as 
the insulator body. And, Chemelec 
Compression-Mounted Stand-Off and 
Feed Thru Insulators are designed for 
easy installation. You simply press 
them into pre-drilled holes; they be- 
come self-fastening, requiring no addi- 
tional hardware or adjustment. Avail- 
able in compression-mounted, metal- 
base, miniature and sub-miniature 
types ... standard R.M.A. colors, a 
wide range of sizes and terminal designs. 


2. Chemelec Sub-miniature Tube and 
Transistor Sockets have body insulat- 
ing material of Teflon; contact mate- 
rial of brass, silver-plated and gold 
flashed. Capacitance pin to pin .6 
MMF—pin to ,” Chassis .7MMF. 
Chassis retention 50 lbs min. in yy” 
panel. Contact retention 4 oz. per pin. 


3. Chemelec Connectors are Teflon- 
insulated for outstanding high fre- 
quency service. Once installed, they 
require no further adjustment or 
hardware. .040, .050, .064 pin size, 
female also in .080 size. 


4. Plastic Stock Shapes and Intricate Parts, 
inserts, thin sections, threaded parts 
to precision tolerances are available. 
Excellent facilities and experience in 
compression and injection molding, 
extruding, machining of Teflon, 
Nylon, Delrin**, Kel-Ff or other 
industrial plastics. 

Garlock facilities and personnel are at 


your disposal for design and develop- 
ment of new electronic products. 


GA RLOC HK 


ELECTRONIC PRODUCTS 


Garlock maintains complete electrical, 
chemical, and physical laboratories 
staffed by top-flight research and 
development engineers, 


Find out more about what Garlock 
offers. Contact the Garlock Electronic 
Products representative near you. Call 
him, or write for Catalog AD-169, 
Garlock Electronic Products, Garlock 
Inc., Camden 1, New Jersey. 


"Registered Trademark  **DuPont Trademark 
TTrademork, Minnesota Mining & Manufacturing 





BEECH “IMAGINUITY” IN 


The new Beechcraft L-23F ... 
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Meeting the U.S. Army’s requirement for a modern 
high-performance, low-cost transportation system 


Already serving the U. S. Army, the versatile new 
Beechcraft L-23F is the latest in a long line of high- 
performance training and utility aircraft which Beech 
Aircraft Corporation has designed, developed and pro- 
duced for the military services since 1932. 

With supercharged fuel injection engines, the L-23F 
combines high altitude cruise power with exceptional 


short field performance, rugged durability and low 
operating ts to meet a wide range of needs . . . as 
a command liaison or personnel transport, a carrier 
of high-priority cargo, an aerial ambulance, or a multi- 
engine instrument trainer with a “big plane” feel. De- 
signed and engineered for future pressurization and 
turbo-prop modification. 


eech ferosecce/ Dives 


BEECH AIRCRAFT CORPORATION © WICHITA 1, 


KANSAS 














alves and controls 


Cryogenics E ee . Pressure Regulators 


Shutoff Voives 


en ‘ee i 
"Speed Controls Solenoid Volves — (electric and pneumatic) 


Fill and 
Drain 
Systems 


Special Applications : ; Fuel Controls Pneumatic Actuators 
(De-icing Nozzle) 


AiResearch /as produced more than one million high performance va/ves and controls 
for gases and liquids operating at temperatures from —420°F. to +2000°F 
and pressures to 6000 psig. 
Reliability and compatibility of systems applica- more than 20 years of experience in valves 
tions are insured when all components are of and controls and the most complete testing and 
AiResearch design and manufacture —backed by _ production facilities available. 


Please dire {your inquirtes to ontrol Sy stems, 
{iResearch Phoenix Division 


CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California «+ Phoenix, Arizona 


Systems and Components for: AIRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 





complex 
jet engine 
componentry 


This complete jet turbine wheel 
is a product of Kelsey-Hayes, 
Jackson, Michigan plant 

Its high standards of performance 
reflect Kelsey-Hayes’ capabilities 
in the production of crucial 
rotating machinery, components 
and assemblies. 


As a major subcontractor to the 
aerospace industries, Kelsey-Hayes’ 
capabilities also include the 
production of vacuum-induction- 
melted alloys, as well as design, 
development and production of 
advanced thrust vectoring devices. 
Kelsey-Hayes Company, 


Detroit 32, Michigan. 


KELSEY 
HAYES 
COMPANY 
Automotive. Aviation an 


Hand Tools for industr 
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World’s 


fastest 
sorting system 





PHILCO 2000 Data Processing System 


The majority of all data processing in- 
volves sorting. Time saved on this opera- 
tion is always significant—the answers 
you need become available more quickly; 
the equipment itself is freed for other use. 

The inherent speed and capacity of the 
Philco 2000 are your assurance of highest 
possible sorting speed—faster than any 
other sorting system! For example, the 
Philco 2000 has sorted 100,000 80-character 
records, having a 16-character key, in 
18 minute: 

Such high sorting speed can be obtained 
on any Philco 2000, regardless of size, with- 
out additional sub-systems. One of the 
many programming aids provided by Philco 
is a powerful Sort Generator program. 

Call or write to arrange a test run of 
one of your sort problems on the Philco 
2000 Data Processing System. 


Philco Corporation « Government and Industrial Group 
Computer Division, 3900 Welsh Road, Willow Grove, Pa. 


PHILCO 


Famous for Quali ly the Uborld Over 
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B.F Goodrich 


SHORTER, SAFER STOPS FOR JETS 
WITH NEW BFG LIQUID-COOLED BRAKES 


The revolutionary Liquid-cooled brakes developed by 
B.F.Goodrich have now been engineered for the Boeing 
707-720. With completion of flight tests of the brakes on 
the 707 prototype, kits for equipping airline 707’s tor service 


testing and future certification are now being offered 


Tests show maximum temperatures at the brake lining 
surfaces are held below 500°F, compared to 2000°F in 
conventional brakes. With temperature and consequent 


lining wear greatly reduced, these advantages are realized: 


e The aircraft can be stopped in minimum distances 
without ruinous brake damage. Several maximum-energy 
stops can be made without lining replacement. No 


restrictions on frequency of brake application are required. 


e Aircraft av uilability is ine reased,as maintenance 1s re¢ duced. 
In addition to the brake linings, life of seals and other 
brake components will be increased. Damage to brakes, 


tires, and landing gear from overheating 1s eliminated 


In the Liquid-cooled brake system, the heat of braking 1s 
absorbed by a cir ulating liquid which ts passed through 
a heat exchanger to remove the heat. Surprisingly, over-all 


weight is no more than that of conventional brakes 


Liquid -cooled br ikes. we believe. are the answer to the 
high energy braking requirements of large aircraft. Your 
B.F.Goodrich sales representative can give you further 
information. B.F.Goodrich Aviation Products, a division of 


The B.F.Goodrich Company, Dept. AW-10C, Troy, Ohio. 


B.EGoodrich aviation products 
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EDITORIAL 





Nixon Takes a Stand 


(Last week on this page we noted that both presidential 
candidates had been strangely silent on the major issue of 
national defense since both parties adopted strong planks 
on this issue at their conventions last summer. We urged 
both candidates to make their views on this vitally important 
subject clear to the voters before the Nov. 8 election. Last 
Tuesday and Wednesday Vice President Nixon tackled the 
defense issue in two speeches in California, one at San 
Diego and the other in Long Beach. Because of the 
importance of anything both candidates say on this subject 
we are presenting the main points raised by Mr. Nixon. To 
date Sen. Kennedy has said little on this issue and all 
press inquiries on the subject have been answered by ghost 
written statements from his headquarters culled from pre 
campaign speeches and Senate debate.—Ed 


Vice President Richard M. Nixon outlined a specifi 
course of action for strengthening national defense and 
the civil aviation industry last week as he campaigned 
in California areas deeply concerned with these issues 
He called for a more vigorous, more imaginative federal 
policy to help the aviation industry's transition into the 
jet age, and he advocated increased defense spending in 
various arcas to ensure national survival 

his is how Nixon proposed to meet the problems in 
these areas 
¢ Fstablish a special presidential air policy commussion 
to re-evaluate the U.S. aviation industry and recommend 
a permanent national aviation policy before the end of 
next vear 
© Possibly clevate the present Federal Aviation Agency to 
Cabinet status, with broad powers over all government 
aviation policy except those involving procurement of 
combat aircraft 
© Propose government aid in the development process 
of moving into the era of true supersonic air transport 
operations since the industry cannot do this alone 


| 
® Proceed with “all deliberate speed” with the develop 


ment of the anti-missile missile system and be prepared 


at all times to exploit technological breakthrough 


¢ Continue development of the manned bomber and 
fighter. “Until the systems have been 
proven and all the bugs, including those of operational 
ontinue to keep the 


ncw weapon 
suitability, are clearly gone, we must « 
older weapons in a high state of readiness 
¢ Preserve the nation’s small war capability 

“There must be no dollar sign on what we are willing 
te spend to keep America the strongest nation in the 
world,” Nixon said in his speech at San Diego. “We 
must anticipate that our defense expenditures will go 
up rather than down in the period immediately ahead 
of us. We must be prepared at all times to exploit tech 
nological breakthroughs. We cannot rely exclusivels 
on an existing weapon, as the last Administration relied 
on the manned bomber, when new weapons such as 
ICBMs threaten to make them obsolete. For example, 
the concept of the anti-missile missile must be pursued, 
ir my opinion, with all deliberate speed.” 

Nixon warned against making the transition from one 
class of weapon to another precipitously. “Until the 
new weapon systems have been proven and all the bugs, 


AVIATION WEEK, October 17, 1960 


f operational suitability, are clearly gone, 
we must continue to keep the older weapons in a high 
state of readin he said. “This means we cannot 
abandon development of the manned bomber and fighter 
because the mussiles are dominating the technological 
advance.” 
“These in 
will be exper 
tu pay mor 
same time 
military might 
dollar spent 


including thos 


es of survival which I have enumerated 
ind we must be prepared, if necessary, 

to meet the bill,”” Nixon said. “At the 
urgent that as we continue to build our 
get a dollar's worth of defense for every 
We cannot tolerate duplication or allow 
petty inter rivalry to bleed our sinews of strength.” 
Discussing problems of the aviation industry, the 
Vice President said “it is urgent, as we enter the sixties, 
that we ar ve have a healthy American aviation 
facets. We simply cannot allow our 
e in aviation, both commercial and 
nor can we allow the Communist 
in this area of great interest to all 


industry in 
national pre 
military, to dissipate 
system to out 
the world.” 
Nixon Sdl i 
traditional lin 


ndustry needs to be “freed from the 
ms of government policy.” He pro- 
posed that a ial air policy commission be established 
to re-evaluate the U.S. aviation industry's current pattern 
| to recommend a permanent national 

the end of next year. This com 
have the authority to work with the 
nt on a re-evaluation of present pol 
tary aircraft procurement 

ild get top-level government repre- 
Nixon's suggestion that “it may be time 
to elevate t resent Federal Aviation Agency to 
Cabinet stat broad powers over all government 
aviation p pt those involving procurement of 
combat ai stand is based on the theorv that 
federal aviat vy should be broadened beyond the 
confines of 1 ting public convenience and necessity 
and of safet litarvy considerations 

When he “more imaginative consideration” 
of national the Republican candidate 
observed that with the increasing emphasis on missile 
development uircraft development programs will 
no longer pt the impetus for advances in civil air 
craft 

“We ar the sound barrier behind, and the 
development of our industry must keep pace,” Nixon 
said. “As it tands, the industry cannot do this 
It must have government help in the develop- 

in we longer rely on the accidents 
ment to determine our civilian future 


and problen 
aviation pol f 
mission al 
Defense Dep 
icies gover! 
Civil aviat 


sentation ur 


] 
POLCcy, 


alone 
ment proce 
of military pr 
in the air.’ 
As the in try moves through the transition to the 
jct age and f the problems of commercial supersonic 
flight, the Vice President said it is “harassed by the un 
certainties of the situation and barely able to help itself, 
f the staggering cost implications but 
mitation of policies, good enough at the 
t be revised and advanced so we ma\ 
1960s.” 


not only becat 
because of the 
time, which 
keep ahead 





Kidde’s solving the Cryogenic puzzle! » — 
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How do you design cryogenic fuel power systems for space vehicles? Right 
now, Kidde is solving this problem for WADD of the Air Force. 


Step by step, stage by stage, Kidde is defining and analyzing all factors... 
from tankage to secondary power to environmental and reaction control 
requirements. The result will be the solution to integration of all of these 
sub-systems into the optimized cryogenic power system for space vehicles. 


Kidde’s advanced cryogenic capability, can solve your problems in this field. 
Put Kidde to work for you. 


Walter Kidde & Company, Inc., 1018 Main St., Belleville 9, New Jersey 


sis. Mo. + Se 90, Calif. + Seattle, Wash. + Van Nuys, Calif. 
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WHO'S WHERE 


In the Front Office 


George M. Bunker, Clarence W. Miles, 
id Maxwell B. Bassett, directors of The 
car Corporation of America, New York, 
1. Mr. Bunker ws chief executive officer 
ind board chairman of The Martin Co.; 
Nir. Miles is Martin's general counsel, and 
Mr. Bassett is head of Martin’s corporate 
planning 
Fred ‘T. Sonne, vi chairman of the 
hoard of Chicago Aerial Industries, Inc., 
Barrington, Il). Ernest G. Loeb succeeds 
Mr. Sonne as president; Marvin B. Ruffin 
ceds Mir. Loch as executive vice presi 
dent Mr. Ruffin 


iatiag 





continues as gencral 


A. Chapman, vice _president-sales, 
Aircraft International, Los An- 
lif, Also: C. A. Hoffland, vice 
dent operation ind F. A. Kanzler, 
sure? 

Richard J. Burke, president, U. §S 

m Development Laboratory In 
\lt Calif. new subsidiary 

{ S Swetem In 
John K 


formed 

Rondou, president and gencral 

omputer “Measurements (¢ 
division of Pacific Ind 


Arthur L. Adamson, board chairman a 
? nancial ficet le Associat 
Long Branch. N neceeding Llovd 
F. Christianson ntinu president 
2 whisk ererabix 
Taft B. Russell, a 
rat AN 
M I Alson 
Francis Schmidt 
Brantly Hel t 
Air ( ommodore 
ni 


" 
ne 
Norbert A. McKenna, \“ 


t | Wa 


William J]. Jacobi 


1) 
William S. Fwans, a ta 
¥ Y: er S 
Col. Richard K. Jacobson 
| 7 ae ‘ ‘ 
tor ? \ R hy ind 2D 
t Cor ind) A Col. Charles 
Mathison, deput f infor 
f ARI 
Kdward B. Sills 
. ‘ 


Corp. Was} 


Honors and Elections 


William P. Lear, Sr., founder 
In has 1 


van mn f On 

William P. Gwinn, president 
idm trati fees f United 
Corp has been clected a director 


Transportation Association of Americ 
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INDUSTRY OBSERVER 


© Requests for proposals quipment to be used with Navy's 
Transit navigation satellite ibout the first of the vear. Later 
this month, Bureau of Ship f Weapons and Johns Hopkins Uni- 
versitv’s Applied Physics Lab ll! brief industry representatives in 


Washington, D. C., on the gram's purpose and future 


P Acrojet second stage engine for Minuteman has undergone preflight 
readiness test firings at the company’s Sacramento, Calif., facility, and weight 
reduction objectives on the engine have been achieved a year ahead of 
schedule. 


P USAF hop entually t ‘perimental research and an engi- 
neering rametr inal r its Project Putt-Putt, formerly 
directed by Advanced Res ts Agency under the name Project 


Orion. Putt-Putt is development of a space vehicle 


b mtrolled n AW Feb. 29, p 26 


>» NASA would prefer to have a second source for prototypes of most of the 
hardware it buys, choosing a prime contractor only after trying both proto- 
types, but expense so far has prohibited this. 


© Soviet helicopter design Bratukhin is testing flving platforms 
equipped with four rim yontally rotating propellers located 
in circul pening he rests are being conducted at the 
Moscow ion Ih t um a large platform with an 

5px 1 nun prop ft in carry a load up to 40 tons 


> Flight tests of the Convair Centaur second-stage rocket, powered by two 
Pratt & Whitney 15,000-lb. thrust liquid hydrogen engines, now are sched- 
xt vear. Stage carries four ullage rockets 


uled for the second quarter of 
ittitude control. Engines are expected 


for stabilization and six verniers f 
to permit two restarts on a single mission 


Mil Mi-l helicepter 
ver boundary laver 


heed gaere 
tandard aurcraft, 


© Russia 


work 


P Douglas S-IV stage for NASA's Saturn space vehicle will carry liquid 
hydrogen tank insulation on the inside wall rather than the outside, as does 
the Convair Centaur final stag 


Pm USAR-Nart 1 G-S ICI t 10 mi. inste if the programed 
fuel tank incorrectly indicated at 
ne burned onlv 125 sec. instead 

it 1,250 Ib. of extra instrumenta- 
three partia] successes and 


irtial success 


mnographic, hydrological and hydrobio- 


in the Baltic Sea. 


P Iwo new Russian vessels for 
logical research are making test 


> NASA propulsion svstems for space in 
1962 and flight ter. First system will have thrusts 
f 

> Joint NASA-Italian program to launch sodium flare payloads in Nike Asp 
rockets (AW Aug. 29, p. 92) has been suspended at least for the remainder 
of this vear because two launch attempts failed at Italy’s Sardinia test site 


last month. 


© Safety precautions launching of nuclear reactors ot 
sotope power units into spa mergencyv escape rocket svstems to 
itapult nuclear units clear in case of launch vehicle failure 
Abort sensing ed in the Mercury program would 


ictuate the ¢ ip rockets 


tems similar 











Rolling 
Back 
the 


Barrier 


4800 2000 2200 2400 


The surging power of modern 20,000-pound thrust jet 
engines is being harnessed effectively by critical parts made 
of Haynes high-temperature alloys. Turbine seal areas are 
typical of the hot spots in which these alloys serve. Here, in 
the form of turbine seal rings, they contain the hot combustion 
gases as they roar through the various turbine stages 

In these, and in other parts too, such as afterburner liners, 
flarne holders, shrouds, and investment-cast turbine blades 
and nozzle vanes, HAYNEs alloys are resisting the punishing 
effects of long hours at high temperature. In fact, one of the 
Air Force's latest 1500-MPH jets uses six different HAYNES 
alloys in vital parts where heat and stress would weaken 
and fatigue other materials 

Whether investment- or sand-cast, rolled, wrought, vacuum 
melted, or air melted, there’s a Haynes high-temperature 
alloy to meet your needs. 


Manufacturer uses ring-roller to shape tur- 
bine seal rings made of HAsSTELLoy alloy X 


Address inquiries to Haynes Steilite Company, Division of Union Carbide Corporation 


270 Park Avenue, New York 17, N.Y. Kokomo, Indiana 


“Haynes,” “‘Hastelloy,’’ and ““Union Carbide” are registered trade marks of Union Carbide Corporation, 








Budget Review Begins 


Atomic Control Problem 


Bomb Display Dispute 
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Washington Roundup 


The services present their budget requests to the Defense Department this week. 
Initial review of the Fiscal 1962 requests will take the whole weck. Basic requests call 
for a 10% increase over the present b t level to allow for inflation and increasing 
weapon complexity. The services also must submit versions at the Fiscal 1961 level, 5% 
above this level and 5% below it. In the past, the services submitted one budget at 
the previous year level and a second b t with no prescribed limit 

This trend to higher defense spending has been confirmed politically by both presi- 
dential candidates. Kennedy has long a ted increased spending, and Nixon made it 
clear last week in California that he e ts military spending to increase (see p. 21) 
The lagging defense debate sharpened vhat last weck with the Vice President's 
remarks. But there has been little di far on the recently increased Pentagon 
spending tempo 

Nixon is plugging the Quemoy-Matsu issue hard. (It worries U.S. strategists and it 
could obscure more important issues.) Off vho actually have to handle this Far East 
situation dislike seeing it become a hot with the inevitable hardening of posi- 
tions which they would rather lea fj le as possible. It also makes relations 
extremely touchy with the Nationalist ( who are sworn to defend the offshore 


islands 


Relatively cheap new West German method for producing fissionable uranium 
could vastly complicate the nuclear weapon control problem. This gas centrifuge system 
for enriching uranium would be inexper nough to put this atomic weapon material 
within the reach of many more nations | the four that have weapons now. This 
would mean that the U.S., Britain, Fran id the Soviet Union could no longer deal 
with nuclear control as an exclusive 

State Department is trying to head this situation off by convincing the Germans 
that some form of control should be imp n the use of the new system. Consulta- 
tions have been under wav since July. T) entrifuge system is still in the develop- 
ment stage, so there is still considerable t eft to reach agreement 


A practical move toward nuclear test control has been taken with the completion 
of a prototype underground cxplosio tection station. Built under the uniform 
phase of Advanced Research Project Ag Project Vela, this seismic station has 21 
scismometers arranged in a pattern an nderground. It will be used to evaluate 
methods of detecting and identifying ground explosions 

The station is in an area chosen for its relative lack of routine seismic noise which 
would interfere with detection of dist wer long distances. Called Wichita 
Mountains Seismological Laboratory, it ithwest Oklahoma 


State Department is backing AEC’s refusal to permit display of replicas of the 
atomic bombs dropped on Hiroshima and Nagasaki. Their position is based chiefly on 
the potentially explosive emotional issu 1 display could create in the Far East 
AEC doesn’t claim security or executiv ge in withholding the replicas—the agency 
just says it isn’t in the national interest 

Rep. Charles O. Porter has been waging a fight with AEC for two years over this 
issue. Data on the weapons was declassif n 1958. Porter wants the replicas placed 
on public view in the Smithsonian Institution, where he feels they would have a 
beneficially sobering influence. Defense Department also would like them for some of 
their displays 

Details on the first two atomic bombs: Little Boy, dropped on Hiroshima, was a 
10,000 Ib. uranium bomb with a conventional type steel bomb casing 14 ft. long and 
five feet in diameter. Fat man, dropp Nagasaki, was a finned 13,500 Ib. tear-drop 


shaped plutonium bomb 


Senate committee launched an investigation last week into losses involved in can- 
cellation of $2.1 billion in military research projects in the past three fiscal years. Sen 
Hubert Humphrey is heading a Government Operations Subcommittee which will try 
to determine how much of the $2.1 b was pure loss and how much produced 
knowledge valuable in other projects 

Investigation will cover contract termination reports and the index system used 
with them for filing information. Sen. Humphrey feels this aspect is a key to salvaging 


the data for use elsewhere 
—Washington Staff 
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Space Technology 


NASA Will Launch Commercial Satellites 


military aspects of communications 


Glennan offers booster, range, tracking at cost for ™' ~ 
SATCIITOCS 


industry-financed communications spacecraft. In his new post (AW Sept. 26, p. 33), 
Nunn is initial contact for industry 


repre sentatives with company proposals 
Glennan spoke last week to a state 





Washington—Intense commercial interest in communications satellites was 
further stimulated last week by the National Acronautics and Space Adminis a | 
planning group meeting in Portland, 


tration’s offer to launch and evaluate promising spacecraft developed and built On ¢ promised NASA will get out 
by private industry. the communications satellite pro- 

NASA Administrator T. Keith Glennan said his agency will provide at gran oon as it is satisfied that in 
cost the launch vehicles and range and tracking services for company-tinanced try is in a position to complete 


> } 
} velonr 
communications satellites which have a practical potential for commercial lopment ot 
] tiny c 
application - 
| P! t Ss nat ud 
th Glennan 1 
financed communi 
mpcting for busine 
der federal contr 
public interest 
h mmunication 
non-government 


ylennan 


Armv’s actin 
rier IB, both 


yerimental u n add t Unsolved Problems 

last month sEETRS Det Basic problems still un 
Jr., iS Spee piel é rea f component 

inate non-technical ar non 1 spacecraft engineering 


_ 





Hughes Communications Satellite System 


Culver City, Calif.—Hughes Aircraft Co. is organizing a joint venture with several 
other firms in an effort to place an active (repeater) commercial communications 


satellite system into space ahead of those companies which publicly discussed similar 


projects during the past few months, informed sources revealed here last week 

Hughes actually constructed a complete lightweight (less than 100 Ib.) payload 
designed to be put into a 22,752 naut. mi. synchronous equatorial orbit by a Thor , project arrest 

. : su 89e a t iV} ' ; ft 
Delta booster. lgct, but Glennan said the agency is 
Spokesmen for Hughes declined to discuss the report beyond referring queries to senaring Glens to develon a ehtweiaht 

, ; al oF . , : ee ee ee 5! 

a sketchy article appearing in a recent issue of an internally circulated company news reneater ond launch it into ¢ 
paper. The article described technical highlights of the payload and indicated that 2 N00 )-mi. orbit. At the Goddard 
the National Aeronautics and Space Administration is currently evaluating a Hughes ; lio Center.industr onfer 
' é , r d c o ivi TLC T-iTidt I ( I I- 
propos: sal for a communications satellite system (AW Sept. 19, p. 23). ; n August, NASA said it is moni- 
Cylindrical in shape, the payload is about 18-in. high, roughly 30-in. in diameter ring end studvine Defen Depart- 
} 


and its outer surface is covered with solar cells. Similar in general configuration to 1 | 
ent active satellites to determine their 


NASA’s Tiros I, it has a directional S-band antenna mounted on one flat surface , . J smennl 

Communications gear consists of a transistorized UHF receiver and a 2.5 watt ; 

S-band traveling wave tube transmitter. Besides its primary function of relaying 
radio, teletype and TV signals from one ground terminal to another, the combina 
tion transmitter-receiver will also handle guidance signals during the launch phase 
while the transmitter will telemeter data back to earth and the receiver will doubk 
as a command receiver. 

Ground stations are expected to contain high-power UHF transmitters and a 
low-noise S-band receiver employing a highly-sensitive liquid-nitrogen cooled para 
metric amplifier. 

Satellite antenna directivity will be maintained by spin stabilization which simpli 
fies the vernier orbital correction system. The latter need consist of only two gas jets 
for complete velocity and spin orientation control 

The payload is said to be light enough for future models stemming from the basic ed ae —— eomiatite aan 
design concept to be capable of boost into orbit by the projected NASA Scout vehicle , a 

Synchronous orbit is achieved by means of a synchronous apogee controller which 
directs jets in the payload to reorient the spin axis and then to cancel velocity errors 
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Mapping Lunar Surfaces 


Pasadena, Calif.—Systems capable of 
photographic mapping of the moon to 
a resolution of 100 meters for the en- 
tire map, and perhaps to one meter 
(with nine to 10 meters acceptable) for 
selected areas, are being studied under 
three parallel feasibility contracts from 
National Aeronautics and Space Ad- 
ministration’s Jet Propulsion Labora- 
tory here. 

Firms conducting the studies ~re 
Eastman Kodak, Fairchild Camera & ‘In 
strument and Radio Corp. of America’s 
Astro Electronics Products Division. 

If the program, known as Visual 
Observation Instrumentation Subsystem 
(VOIS) gets proper funding, JPL plans 
to mount the photographic equipment 
on a lunar orbiter, using an Atlas-Centaur 
as the launch vehicle. 











range of true scientific exploration 
rather than on propaganda effect 

Glennan said the same guidelines 
will be used in the over-all NASA com 
munications program, which will be 
accelerated but not as a crash effort 
The program will not duplicate Courier 
and Advent or private projects, he said 
but will be undertaken along a broad 
front to assure carly use of an cconomi 
cally sound system 


Army Picks Six Teams 
To Study Field Missile 


Washington—Army 


awarded $250, 
000 contracts to six industry 
last week for feasibility 
field Army ballisti 
system 


Army 


teams 
studies of a 
missile defens« 
Rocket and 


program 


Guided Missil 
manager for the 
ind destroy 
Pershing type 
coordi 


tem, designed to detect 
tactical missiles of the 
(AW Oct. 10, Pp 27), and it 
nated the Army which selected 
the study contractors from 17 studs 
proposals submitted by 30 companies 


team 


in a varicty of team groupings 

Study contract teams arc 
@ Convair-Pomona, with Burroughs 
Great Valley Laboratory and Westing 
house Air Arm Division 
e Hughes Aircraft Co., with North 
American Aviation, Acrojet-General 
Nucleonics and R. G. LeTourneau, 
Inc 
@ Martin-Orlando, 
Maxson Co 
@ Sylvania, with Acronutronic Division 
of Ford Motor Co 
e Raytheon, with International Busi 
ness Machines Corp., Dunlap and Asso 
ciates, Avco Research & Advanced D« 
velopment Division, Northrop Corp 
© General Electric, with Chrysler Corp 


with the W 
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Defense Tightens Foreign Spending 


Washington— Defense 
has tightened its control of mi 
funds spent outside the U.S. as part 
the government's drive to reduc 
imbalance in foreign payments that 
resulted in a drain on gold reser 

Directives have been 
will shift spending to U.S 
wherever practical. They 
and services support for U.S. mi 
forces overseas and the Military A 
ance Program, and they also affect 


‘ 


‘ 


issued wil 


COVCT 


ness practices of base, post and 
exchanges overseas 
Although the outward flow 
has cased in recent weeks, it v 
parently felt that a measure of fi 
control on the extensive spending 
seas by the military services and 
tarv-connected activities would b 
prevent future unfavor 
payment balances 


Department of 
1) 


cssary to 


Defense fund 
uunt for $3 on spent oversea 
cluding $300 million for Militar 
sistance Program, $2.2 billion in 
tary expenditures and $500 millios 
“classied projects.”” Other spen 
principally by the exchanges, ac 
for $250 million, and personal spen 
by military-connected personne! 
scas amounts to $900 million 

At present, th value of import 
ceeds the value of exports by a 


amount, while spending of U.S. t 


ists abroad accounts for $2 bill: 
In the procurement of suppli 
ices for U.S. forces’ use and f 
friendly countries, Def 
the policy is to favor U.S 


livery to 
that 
sources of 


said 
supply whenever 
without incurring additional 
without overriding U.S. foreig 
ind Military istance Progr 
yeoctive 

Strongest of the policy direc 


one which tu 


climinates any ex) 
cial arrangements designed to 
ly favor foreign procurement.” In | 
World War II vears, such arranger 
made to help the econ 
( f numerous countri¢ N 
is felt that these countries are 
ically self-sufficient 
1 high level of support 
Specifically, military 
shore buving is not authorized if it 
result in 
e@ Serious adverse effects on the U.S 
defense production base. 
© Unjustifiable costs in 
with procurement costs in the U.S 
including transportation from the U.S 


wert 


vCTY 
ind no longer 


assistance 


compat 


to recipient countries 
© Delays in delivery incompatibl 
the U.S. defense objectives 

e Production offshore when it wou! 
detrimental to the security 


the U.S. 


interest 


Department 


Exemptions to the restrictions on pur- 
chase of supplies and services for U.S 
military forces include purchases made 
in accordance with treaties and agree- 
ments, emergency purchases, purchases 
of $2,500 or less, perishable subsistence, 
personal or professional services and 
purchases approved by the Secretary of 
Defense 

Purchases and merchandising of mili- 
overseas must conform 
vith the following steps to assure maxi 


exchanges 


ile of American merchandise 

¢ Strict compliance with regulations re- 

quiring labeling and segregated display 

for foreign merchandise 

¢ Prominent display of American mer 
handise and special warranty and ser 
ing provisions which will make 
American goods more economical in the 

ong run 

e Avoidance of inferior foreign-mad« 

imitations and substitutes. 

e Cooperation with U.S. suppliers in 

meeting foreign competition. 


British Car Builder 


Forms Plane Group 


London—British light aircraft group 
is been formed by Pressed Steel Co.., 
Cowley, considered the largest inde- 
pendent car body maker in Europe. The 
yup, which will operate as a wholly- 
wned subsidiary, will be headed by 
Peter Masefield, former managing direc 
‘f Bristol Aircraft, Ltd., with G. H 
Miles as technical director. Both are 
ght aircraft designers 
All issued capital of Auster Aircraft 
lued at $1.5 million, has been acquired 
Pressed Steel and will form the major 
rt of the subsidiary named 
I utive ind General Aviation 
BEAGLE 
In support of the group, technical 
| manufacturing liaison agreement 
been made between the light air- 
raft company formerly managed by 
G. Miles, which carries his name, 
t Shoreham Airport. Rolls-Royce is 
gotiating with the group for develop- 
ent of a range of engines 
M. A. H. Bellhouse, deputy chairman 
f Pressed Steel and a wartime RAF 
ving commander, becomes chairman of 
BEAGLI Managing director of 
Pressed Steel, J. R. Edwards, former 
roduction director of the British Mo- 
Corp., has joined the BEAGLE 
yard 
Besides becoming managing director 
f the new group, Masefield also as 
mes the chairmanship of Auster as 
ll as becoming a board member of 
Pressed Steel. F. Bates, a founder of the 
\uster company, retains his position as 
nanaging director of Auster 
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Te tence eter a ate 
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- <e, 


is 3 
own mated with an Agena satellite vehicle, designated Samos I after being launched from Pacific Missile Range, 


ATLAS booster is sh 
Pt. Arguello, Calif. 


U.S. Schedules Additional Samos Launches 


By Irving Stone t i 


I'he Agena A vehicle is hoisted into static test stand for rocket engine checkout at right 


AW Jun 


Pt. Argvello, Calif.—Sar 
United Stat protot 
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: iit a 


TECHNICIANS around adapter section effect mating of Agena vehicle to Atlas booster. New satellite tracking and data acquisition 
station at Vandenberg AFB, Calif., covered Samos launch. Payload package consisted of photographic equipment and components. 


from an order | é- wee oS P voster, Lockheed’s combination orbit 
or clear channel i rological g vchicle embodving the Bell Agena-A 
propulsion stage and instru 
forward compartment, ass 
launch facility expense and logis 
ppor likely that as much return 
| 


possible would be programed for th 
: : 
] 


lraws eng oon and which al latively short informational 


c, dra 
ARTX urned p davs) of the satellite 
ind = logisti en Is Another indication of the complet 
f the instrumented package 
+,100-Ib. weight of the orbiting 
f gena vehicle in the Samos exper 
") ling th itial orbiting ent, compared with the 1,700 Ib. f 
Atla load conten spite ¢ pI the orbiting Agena-A vehicle in the con 
ind Bur name interpt irrent Discoverer program 
Rocket 
gil Phil graphi uly i ich 
nmunication equip ind a | pi I Atlas Mouse Flight 
her Samos participants mponcents ot Deen Cape Canaveral—USAF-Convair Atlas 
10 Wooldridge Division (data Instrument | ge MMCTCH with three black mice riding in_ its 
ng tem) and its subcontract is { praphic and reir General Electric RVX-2A nose cone 
Eastman Kodak and Itek Corp. (op ment, \ no was successfully fired along a high tra 
i] equipment), Systems Laborator jected : apo jectory that carried it into the lower 
Corp. (photogrammetry studies), and letermin ngineenng | : Van Allen radiation belt late last week. 


Servomechanisms, In¢ data processing »btaining an buon Cap Ihe nose cone was recovered near Ascen 


ite (14 t 





I 
, ’ ct , orhitine telly . w = - 
quipment manufacturing in orbiting cilite Howe sion Island, 5,000 mi. dowrrange. 


Vhe prog! um ts nimed it est vblish man K ah P pti il equipm nt GE officials claimed the 2,800 Ib Te 


, ( tit canal recol nproiect has beet vailab] f : 

g a valid scientif ipability of recon project Ma Wy oars entry vehicle is suitable for manned and 

naissance from space above the atmo veat, AVIATION EEK ha unmanned flights in programs parallel to 
( Til s} | 3 . » thea } , ‘ ; f : 

ph re. as distinguished from Lockheed j ic huge co Discoverer, Samos and Mercury. 


+ 


U.2 aircraft missions This capability I nt—( 


in 
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iiss . ees 


MODEL of Grumman orbital observatory s 


hows paddle-like solar cells; cutaway shows aluminum-constructed interior. 


Grumman Will Develop OAO Spacecraft 


OAO is the first space contract for 
Grumman, which was one of 11 com 


panies proposals. NASA 


iegotiating a contract, estimated at 


By Edward H. Kolcum 
Washington—Grumman Aircraft En submitting 
gineering Corp. entered the space 1s 1 
business last week by winning a Na $23 million 
tional Aeronautics and Space Adminis Contract calls for delivery of two 
tration contract to develop and build spacecraft, the first im Apnil, 1963 
the basic 2,200 Ib. spacecraft that will Launch with the Atlas Agena B is 
carry orbiting astronomical observato scheduled for late 1963 from Cape 
nes (OAQ). Canaveral The Grumman-designed 

The spacecraft will be devel itellite will be launched into a 500-mi 


house a variety of telescop circular orbit 

trometers to permit stellar iltra Ihe observatory follow 
violet observation unobscured by the the NASA 

earth’s atmosphere using the spacecraft concept, in which 
is being designed under tandard shell is designed for mor 
tracts. Over-all OAO project is expected flight. Satellite and 
more than $100 million so far have been built around 


Ranger a 


instrument carrict 


si? 
sc nd 
Instrumentation 
separate con J 
than one prob 


to cost ontainers 


STABLE PLATFORM for orbiting astronomical observatory undergoes balance tests at 
NASA’s Ames Research Center. Grumman Aircraft won $23 million NASA contract last 
week to develop 3,200-Ib, spacecraft. Circular platform provides instrument table for star 


tracking telescope at the left. Platform is stabilized by inertia wheels. 


30 


experiments essentially for single, spe 


cilke flighits 
OAO with instruments will 
about 3,200 Ib. It will be octagonal, 
94 ft. high and 64 ft. in diameter. Key 
to operation will be precision pointing 
within 0.1 sec. of arc—so that cx- 
yptical data on a single star 
NASA's Ames Re 
theorctical 
requirement has 
several attitude 
1 stable platform 
incorporates the 


stability 


weigh 


tended 
can be obtained 
scarch Center, conducting 
studi of system 
examined mtrol de 
vices f (Grumman 


prope sal reaction oT 
} : 


momentum, wheel for 


OAO Experimenters 


Experimenters already lected 
NASA for OAO include Harvard | 
versity ni \ troph 
cr\ r\ Universit 

rsift' 0 iBconsin ind 
Space Flight nter 
managing the project 
oping instruments f 

it University of 
ntract was award 
ear. When this group 


Han ird the 


d 

thermal 

for OAO 
] KpcT! 


| ment now 

ire 

¢ Ultraviolet sky mapping, by Smithso 
nian Observatory, in which tem of 
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four or five telescopes will be coupled 
with television system to map the entire 
sky. Smithsonian estimates there are 
10 million stars with a magnitude of 
15 or brighter, which is the observation 
limit of the system. Optical system is 
under development at Smithsonian, and 
video image tube has been developed 
by Westinghouse Research Laboratory 
‘Telescopes will have 8-in. reflectors and 
20-in. focal lengths. Nebulae and newer 
stars are believed to have strong ultra- 
violet and comparison of 
these with older and colder stars is ex- 
pected to contribute to a basic under 
standing of the formation of new stars 
¢ Ultraviolet stellar spectrograph, by 
Goddard, using a 36-in. reflector tcle 
scope to obtain spectral data on energy 
distributions of stars and_ ultraviolet 
emissions of nebulae. Special data will 
be stored for telemetry transmission 
than for transmission as 
in the Smithsonian experiment 
¢ Ultraviolet photometer, by the Uni 
versity of Wisconsin, in which photo 
will be used to measure the in 
of ult from 
P TH bul i¢ 
@ High dispersion stellar spectrograph, 
by Princeton 24-in 
eflector and spectrometer to investigate 
the dark, gaseous matter between the 
star The cosmic gas and dust will 
be observed against bright star back- 
grounds pectral data will be re- 
corded by four photo tubes 
© Solar experiments, by Harvard, using 
three large grating spectrometers with 
Objective is 


cmissions, 


rather video 


wiolet emissions 


ra Ous 


University, using 


and 


small collecting mirrors 
to observe the surface of the sun and 
| order to 
| radiation and coronal 
regions Videcon scanner will 

| 


upled with the svstem for 


if atmosphere in inalyze 


flare sunspots, 
he 
mmand 
ransmission or storage 

A $00-mi. orbit is 


ecraft because 


planned for the 
drag will be n 


cable below 450 mi., and radiation 





SBAC Policy 

London—Prospects for increased in 
ternationalization of the 1961 flying dis 
play of the Society of British Aircraft 
Constructors appeared dim last week 
after a post-mortem survey of the 1960 
Farnborough show 

L-arlier indications that foreign aircraft 
might be allowed in the SBAC display 
if they used major British components 
failed to materialize as the society began 
planning for the next year's display. 
Strong influence of the component man- 
ufacturers who now dominate the show 
with exhibits was exerted 
against any change in the traditional 
format. This policy was also supported 
by the two major aircraft combines but 
strongly opposed by engine manufac- 
turers. 


their static 
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Budd Wins S-6 Contract 


Washington—Budd Co. won a $159 
894 contract last week to design and 
build the container for National Acro 
nautics and Space Administration's S-( 
atmospheric structures satellite. 

The 35-in. diameter sphere, which is 
Budd Co.'s first space contract, will 
carry instruments to measure tempera 
tures, pressures and densities in a Delta 
launched, 680-mi. 
Delta vehicle. 
built of Type 304 non-magnetic stainles 
stecl, .025 in. thick. Payload will weigh 
369 Ib. and is scheduled for launch 
Fiscal 1962 


; 


orbit, launched 


by a Structure will be 











essary above 
standard Minit 


intennas tft 


hiclding is m 

QAO will use the 
network, with larget 
installed at three stations for 
Ground 


the sate 


ind transmission 


point ind operate 
} 


telemetry -vide transmission 


made from a hand vstem 


100 ke Narrow 


vitor information 


band transmuitt 

transmit m 
1! 

satellite environment 


Delayed Repeater 


Delayed rey 
readout whet 
f the three 1 r gi | station 
cifications call for the satellite tra 
ter to have 2,500 mui. line-of-sight 
High power requirements of 
ments and satellite equipment w 
h two solar cell pad 
Powe 


} tored } ae Lats 
mM sToOTrCa on nicke: Caamium | 


supplied wi 


ta gencrating 3°>U 


watts 
Initial work n the astron 
1 

satellite began in February, 1959 


discuss p 


astronomer m 
Preliminary specih 
’ ndustry in August 
ind in D NASA condu 
ndustry briefing on the proj 
quest for proposa was issued 
ind proposals v due July 5 
NASA management team con 
Dr. Nancv Roman, NASA ast 
chief; Robert Ziemer 
manager, and Dr. James Kupp 
project scientist. Ziemer and Kupp 
irc at Goddard 


program 


Mediation Continues 

In GE-IUE Strike 
Washington—Strike against G 

Electric by International Un 


I lectric i] W orke rs (IUE 


nearer scttlement late last week, d 


ippe iT 


continuing efforts of federal med 
and “truce offers” by both parties 
were promptly rejected 

The IVE offered to suspend 
strike (AW Oct. 10, p 28) for 


month if GE would agree to improve 
its original offer during the truce period. 
I'he company refused and offered to 
ontinue operations under former con- 
tract terms, except for future cost-of- 
living escalator clause, which the IVE 
promptly rejected 
Meanwhile, the 
for court injunctions at 
ind Syracuse, N. Y 
ind Lynn, Mass 


has asked 
Schenectady 

and at Pittsfield 
plants to restrain 
inion from mass picketing. Picket-line 
iolence was reported at some plants 
vhen white collar employes and some 


roduction workers attempted to gain 
nt 


company 


a’ 
A modest increase was reported in 
the number of production workers at 
veral major facilities At the elec- 
Division plant in Svracuse, 
1,245 factory workers reported on Tues- 
lav, an increase of 100 
previous day, representing about 25% 
f the factory forc« More 
factory workers reported at 
Tuesday, an increase of about 45 over 
previous day. But at Lynn and Ft 
vm Ind than 100 
tory emploves were at work 
In New York, GE filed a charge of 
nfair labor practices IUE, 
ising the union of refusing to 
irgain in good faith with 
ators 


ronics 


about over the 


than SOO 
Pittsfield 


plants fewer 


igainst the 


companv- 


‘ 


gnated labor negot The union 


expected to strongly contest the 
IUE President James B. Carev 
irlier had asked that higher-level com- 
inv officials enter into discussions, but 
GE. declined, stating that its 
have full authority 
The TUE was negotiating last week 
vith Westinghouse Flectric for 
fication of its mtract, which was 
heduled to expire Oct. 15. Most ob- 
rs doubted whether union 
trike at Westinghouse in view of its 
tuation at GE and the fact that it 
1 a long strike against Westinghouse 
vears ago. On the other hand, 
ervers point out that Carey might 
it dificult to settle with Westing- 
use on terms comparable to 
jected at GI 
Late in the week, production and 
iintenance workers at Westinghouse’s 
Motor and Control! Division in Buffalo, 
vhich is the third largest division in 
the Westinghouse svstem, voted in 
favor of a strike 


large 


negotia- 


m cdi- 


would 


find 
ma 


those 





Staff Change 


New York—Cecil Brownlow has re- 
placed David A. Anderton as European 
editor of Aviation Week with head- 
quarters in Geneva. Anderton, who re 
cently completed a three year tour as 
European editor, returned to New York 
where he is technical editor of the 
magazine. Brownlow was formerly Avi- 
ation Week's Washington bureau chief. 
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Improved USAF Command Systems Urged 


Bedford, Mass.—Decisive action is analyzed in terms of four functional 
required to coordinate the develop types of systems: 

ment and design of command and e@ Command: Systems intended 
control systems if Air Force com ide military commande 
manders are to control their rospace¢ situation information 

ing decisions and exerci 


forces effectively in the event of wat 
ding to Air Force's n Stu such as SAC Control S\ 
NORAD Combat Operati 
This is one $25-] ind Air Fore« 
conclusions tem (473-L) 
139-man Winter Stud roup, formed @Control: Si) 


up 


+). nity »} 


nearl\ ig 
+16-I ind 
Svstem (412-L) 
e Sensors: Systems 
tion and surveillance u 
413-L) BMEWS 


Int rT) 


XLR-99RM-1 Engine Mounted in X-15 


Thiokol XLR-99RM-1 liquid propellant rocket engine, rated at more than 50,000 Ib 
thrust, is mounted in North American X-15 research vehicle at Edwards AFB, Calif 


Powerplant length is 30 ft., including tankage. Propellant flow is 12,000 Ib./min. Engine 


was scheduled for first flight test last week, with Scott Crossfield as pilot. 
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able in one system which might be 
needed by another command. All of 
systems employ automatic data 
processing and display equipment and 
require reliable communications 


the 


Strategy Insight 


(he Winter Study Group found 
t could not appraise the sound 


yf present mmand system 
without a clearer 
national military 
therefore called 

trategists, n 


} +} 


, 
r¢ mut in ! 

1 the Joint Chief 
Although U. S. often 


f not launching the first blow, 


blu prin nmand and 


know if 


iy reaction 
rding to Maj 
B rgquist ommand 
nmand and Contr 
m here W 
formed by AFCCDD 


Wrong Emphasis 
Winter Studs 


tha 


I the nece 
ommand and cont: 
» assure that thev can 
iwailabl tate of th 
ti the Winter Stud 
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authority 
given 
to a single agency. The Command and 
Control Development Division, formed 
here after the Winter Study Group got 


under way 


that full responsibility and 
for system design decisions be 


is the logical group to pro 
vide this function 

Operating 
responsible for spelling out their opera 
but the single agency 
would make design decisions that affect 


commands would still be 


tional needs 
integration with other support svstems 
The agency also would serve as a con 
sultant to operating commands to assist 
them in appraising merit of alternate 
approaches and techniques 
Also recommended was a_ single 
strong planning and analvsis activity to 
develop plans and concepts for applica 
future command and control 
This function presumabl: 
would — be pert mmed by The Mitr 


though it is not identified bi 


tion to 
systems 


( orp 
ThA 
Mor 


than half of the members o 


the Winter Study Group can 
AFCCDD and Mitre Corp 

The group’s report also calls for 
attention to the problem of speed 
communications betwe 
dividual groups within an 
command headquarters. In 
war, there must be provision for 
of information betwee 
plans, operations and 1 


reliable 


transfer 
ligenee 
clements 
Gen. Bergquist calls for bett 
derstanding of the command an 
trol system design problem thre 
the operating commands. Militar 
mander recognize th 
ipplication of automatic data pr 
systems to their command and 
needs may result in sharp chan 
of doing th 
Group also 
evolutionar 


need to 


the traditional way 
Winter Stud 
ized the need for 


l ommand 


duction f ind contr 


tems, to assure smoother transiti 


the old to the new 


House Group Calls for Reoriented. 


Better Coordinated Noise Research 


By Ford Eastman 


Washington—House Science and As 
Committee called last week 
for better coordination of government 
noise research programs and a bigger 
cflort to soh 
rocket noise problems 

Committee said National Acronautics 
ind Space Administration and other 
should concentrate more on 
current problems, noting that NASA 


Hom 


tronautics 


current aircraft and 


ig ncics 
ippears to have ricnted it 
search program toward the future nos 
problems of manned space flight, th 
sonic boom phenomenon and the su 
personic transport. Level budgeting of 
the NASA noise research program also 
while “noise problems are 
than ever before 

harged that while there 


was noted 
more acute 

Committes 
is considerable noise research under wa 
in government laboratories, there ap 
pears to be a lack of common orienta 
tion except in the services through the 
Armed Forces-National Research Coun 
cil Committee on Hearing and Bio 
Acoustics (CHABA). Committec 
ported on “Noise: Its Effect on 
ind Machine.” 

Committee recommended that 
eA set of criteria be developed by a 
government’ agency 
have any regulator 
responsibilities. It is suggested that th 
Armed Forces-National Research Coun 
cil Committee on Hearing and Bio 
Acoustics is the ideal group to under 
take such a project, since all interested 


Man 


single, impartial 


which does not 
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have an aff 
iddit 


of indu 


government agencies 


yrmnitte In 


CHABA ha the r spect 
mmunits 
e “NASA increase its emphasis 


research, particularly in re-emp 


with thi 

the scientifi 
h 
research in ving the n D 
f todav’s jet airliners 
e “Noise criteria be a 
quirement in the drafting of 
for future military and 
craft «kets and 


with the necessity for m 


mandat 


fion 
, 
TVISSTICS 


forman 
e “Basic research and devel pm 
fort into the effects of noise 


ind machine be increased con 


rate with the recognized serious: 
the pt iblem 

e “Closer cooperation and exch 
technical data, through CHABA 
plemented by industry and th 
tihc community 

e “Congress amend the Federal A\ 
Act so that it clearly 
cral Aviation Agency responsibi 


fostering rescear;e h ind deve lopm<¢ I 


delineate 
} 


vant to noise ntrol planning f 
wiation 

e “National Science Foundation 
research in inves 
Re scart h 


should be increased to empha 


' 


iwc more basi 


the anatomy of noise 


need to stud 


psychological and sociological unkn 


the subject of no 


importan f the 


ibounding in 
ts effect on man 
e “NASA became a full member-) 


with the three armed services 


FAA in providing funding support to 
CHABA instead of remaining an affil- 
iate member of the committee. In ad- 
dition, NASA should rely on CHABA 
for noise program orientation 
“All so-called informal government 
operation be formalized and chan- 
icled through CHABA. 
¢ “Formal federal government, local 
government and industry symposia be 
planned under the sponsorship of 
CHABA as an initial step toward plan- 
ning a nationwide attack on the noise 
problem.” 
Noise suppressors currently attached 
the rear of all jet engines in use on 
mmercial transports today have been 
moderately successful in reducing 
the exit noise of turbojet engines by 
ibout three to six decibels and can only 
considered an interim fix, the report 
iid. These suppressors also reduce the 
of the much as 
2-4%, which is an economic factor of 
mcern to the commercial air carrier 


thrust engines bv as 


Memorandum Cited 


Committee cited a memorandum 
Stuart Tipton, Air Transport 
(ssn. president, as an example of added 
sts to the airline because of the sup- 
Tipton said: “The use of 
noise suppressors results in an average 
1% increase in flving time and fuel 
msumption on short-range flights. 
They account for an average 2% in- 
rease of fiving time, and a 9% increase 
fuel 
flights 
“As of Aug. 1, 1960, there were 13 
U.S. air carriers operating a total of 
169 turbojet-powered transports. A 
st accounting breakdown of the addi- 
tional monthly operating costs due to 
the use of made by one 
irrier now operating a fleet of 24 jet 
ircraft shows the increased operating 
sts and pavload loss amounts to 
240,932.49 monthh 
Applying this figure to the total tur- 
jet flect now in operation, we can 
mclude the carriers now operating 
turbojet aircraft are paying approxi- 
itely $1,700,000 per month for noise 
uppressors.”” The committee estimated 
that in addition, engine and airframe 
manufacturers have spent between $30 
million and $50 million in noise sup- 
ssor research and development 
In another area, boundary laver noise 
ites several problems for jet aircraft, 
manned space 
ift, the committee said. These prob- 
sonic fatigue of the basic 
structure: interference with 
peech communications; noise-induced 
failure of instruments, instrumentation, 
uidance systems, and auxiliary power 
upplies; and for the astronaut, pos- 
ble psychosomatic problems during 


rom 


presso;rs 


consumption on long-range 


suppress rs 


kets. missiles and 


ms are 
hicle 


entry 


33 








Harold Watkinson, defense minister. 


Bristol Division of Bristol-Siddeley. 


sonic speeds at high altitude. 


DC-3. 


of field. 


plant 


end of the vear. 


firm commitments have been made 





it will be considered for supplementary roles as 


with swiveling jet nozzles to provide both vertical lift and forward propulsion 
now completing final taxi tests and is expected to make its first flight before the 


TSR.2 Prototype Contract Awarded 


London—Major policy decision to proceed with construction of a radically new 
type of STOL tactical strike and reconnaissance aircraft has been made by the 
British government with announcement of a firm contract placed with the British 
Aircraft Corp. for a prototype and preproduction quantity of TSR.2 fighters by 


The TSR.2 will be built by the Vickers-Armstrongs division of BAC at its 
Weybridge plant and will be powered by two advanced versions of the Bristol- 
Siddeley Olympus twin spool turbojet delivering 33,000 Ib. of thrust each with 
afterburning (AW Feb. 2, 1959, p. 37). 
by Solar Aircraft Corp. of San Diego and are built under license in England by 


The afterburners have been developed 


First flight of the TSR.2 is scheduled for 1963 with initial operational capability 
in Royal Air Force squadron service programed for 1965. 
acteristics include high subsonic speeds at extremely low altitudes and high super 
The TSR.2 is designed to make its target penetrations 
at extremely low altitudes, below any possible defensive radar coverage, and will 
be capable of these low level operations in all types of weather 

It will have a minimum combat radius of 1,000 mi. and in its STOL configura 
tion can take off with a full combat load from any field large enough to handle a 
Despite considerable Vickers research in variable geometry aircraft the 
I'SR.2 will not employ this type of design. 

The TSR.2 will also be capable of considerably extending its range and arma 
ment load by operating from normal bomber-length runways and it is likely that 


Basic performance char 


1 strategic bomber from this type 


Construction of the TSR.2 prototvpe has alr idv begun at Vickers’ Wevbridge 


his is the second STOL-VTOL type fighter under development in Britain The 
Hawker P.1127, powered by the Bristol-Siddeley BS 53 turbofan lift jet equipped 


is 


Top USAF officials have been briefed on the TSR.2 project and although no 
there is a possibility it may be considered to 





meet USAF’s Tactical Air Command requirement for a STOL strike fighter 





New Nuclear Weapon 
Drop Missions Flown 
Las Vegas—New  superson 
down” technique of nu 
delivery was included as 
event for the first time 
“William Tell” fighter 
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ifter the detonation 
ind 

facing the burst 
Another type of missio1 

time in the mect is the “dro 
drop. Both attack techniq 
eloped by the Air Force Sp 
ns Center at Kirtland AFB 


droguc tarded deli 


Soviets Issue Crash 
Report on Viscount 


Moscow—Soviet investiga ha 
rash of an Austrian Ait 
lines Viscount near Moscow 

night of Sc pt 26 “‘was essential 


the fact that the plapr 


+ 


found that the 


T 
premature it a great distance f 
| 
irport. That is why it caught ag 


} 

i i 
treetops, crashed down and burst 
flames,”’ according to a Tass eport on 


the findings of the Commission of Cen- 


tral Civil Airflect Administration (Acro- 
flot) 

The craft crashed and burned while 
making a landing approach to Shere- 
metyevo Airport, killing 30 persons and 
injuring seven. The accident occurred 
in conditions of bad visibility 

Representatives of Austrian Airlines 
ind the Civil Aviation Administration 
of the Austrian Ministry of Transport 
ind Electrification cooperated with the 
Aeroflot commission in the investiga- 
tion and, according to Tass, arrived at 
milar conclusions 

lass said the coramission believes the 
descent might have been 
in attempt of the crew to 
is possible a low cloud 
Nanket and fly visually. The commis- 
mn pointed out the possibility that a 
descent might have been 


in error by the crew in esti 


premature 
iused by 
DIcrTce is soon 
} 


premature 
iused by 
mating actual altitude because of errors 
in altimeter indications or because of 
iltimeters “in the 
it were set at different barometric 
; has been established by in- 


fact that the 


ommuission found that 

radio and light faciliti 
ve Airport needed for flight 
functioned ly,” 

The dispatcher 

ransmitted on time and the plan 

} 


faulth 


SCTVICE 


? 
1 all information need 


ife landing, Tass reported 
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Convair-Pomona has a $41,303,720 
ontract for the Tartar ship- 
j 


Doar urface-to-air missile 


il ion ¢ 


First USAF-Convair Atlas E, using 
powerful Rocketdyne engines and 
nose cone than earli« 
d from Cape Canaveral 
k but fell hort 
ipparenths he 


ind vernier engin¢ 


United Aircraft Corp. h icquired 
interest in Societe Precil 
nics company, and similar 
Societe Somalec, an engineering 
f Precilec Preciles will have 
<clusive rights to licensed production 
f Norden Division products for Furo- 
pean Common Market 


Army has chosen the Bell HU-IA 
bine-powered Iroquois as its new in- 
ind purchased 14 for 
( cr Aviation School, Ft 
Rucker, Ala classes will begin 
late this ‘month. First five 
nstrumented HU-1As have been flown 
way from Bell's Hurst, Tex., plant 


ent traincr 


to Army 
where 
specially 
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THE PRESIDENT + THE KAMAN AIRCRAFT CORP RATION © BLOOMFIELD CONN 


MEMO TO JOHN: 


Thank you for your letter in which you express your preference 
for Kaman helicopters. As you put it: 


Everyone here at Kaman Aircraft is proud he helicopters and 
ches of our Armed Forces. 


aircraft we build and supply to various branc 
It makes us doubly proud when boys like you write and tell us 

what you think. We know that you realize that our whole National 
Defense program is one sure way of guaranteeing that you and your 
friends will get the chance to grow up and become terrific doctors 
or lawyers or scientists... maybe even terrific helicopter pilots. 


Sincerely, 


Pa RD 


.--In National 


@* Facsimile of a letter to the co 














THE STRANGE STORY 


Clutching frantically at the empty ammunition drum of his 
Lewis gun, the British pilot held on and prayed. Thrown 
from the cockpit as his Martinsyde Scout flicked over into 
a spin, he dangled helplessly as his plane flew upside down 
he let 


sturdier 


go of the drum 

hold on the 
Now his chin was rammed 
but his legs still fanned 


in a rush toward earth. In seconds 
with risked a 


center section strut—and found it 


one hand, grab for a 
against the top plane, beside the gun 


empty air. Through the propeller he could see the town of 


LEACH HERITAGE OF THE AIR 


Menin and a revolving kaleidoscope of. French countryside. 


Desperately, the pilot kicked backward and up toward the 
cockpit behind him, shattering the instruments on the dash- 
board. Finally he got both feet hooked inside the cockpit and 


edged them toward the stick 


Once the stick was between his legs, he jammed on full 
aileron and elevator. The Martinsyde quickly righted itself 


and the pilot fell back into the cockpit and crashed through 





his seat, jamming the controls. The ma- 
chine was still racing down in a dive. He 
cut the engine off, braced his shoulders 
against the top of the fuselage and his 
feet against the rudder bar, thus freeing 
the controls. Seconds later he pulled out 
of the dive, skimming the trees that lined 
the Menin road, and hurried back to his 
base heedless of the German ground fire. 

It was May 10, 1915—a day that 
Captain Louis A. Strange, a flight com- 
mander of the Royal Flying Corps’ No. 6 
Squadron would never forget. 

It had started with Strange’s pursuit 
of an Aviatik B. II on a reconnaissance 
mission over the British positions. At 
8,500 feet, both planes were nearing the 
tops of their ceilings. As the German 
observer potted at Strange with a Para- 
bellum pistol, he emptied a drum from 
his Lewis gun, but with little or no effect. 
The empty drum jammed as Strange 
moved to replace it, so he wedged the 
stick between his knees and tugged at 
the drum with both hands. Finally, he 
raised himself half out of the cockpit 
to get a better grip. In that instant, the 
climbing Martinsyde stalled and flipped 
over into its spin. Strange was thrown 
clear of the machine, still clutching the 
drum. 

Louis Strange learned to fly on a bet 
in 1913. He was in the vanguard of 
British aviation units that arrived in 
France in August, 1914, and piloted the 
first British plane armed with a Lewis 
machine gun. 

Strange progressed through the early 
campaigns of the war flying rickety 
Avros, Farmans and B.E.’s. A masterful 
tactician and leader, he was promoted 
rapidly through command and _ staff 
posts. He flew and fought throughout 
the war and was commander of the 
80th Wing during its last six months of 
duty. A Lieutenant Colonel at war’s end, 
he held the D.S.O., M.C. and D.F.C. 

The Martinsyde S.1, the plane Louis 
Strange flew on that harrowing day in 
May, 1915, was developed as a result 
of early successes with single seater 
scouts. It appeared late in 1914, but 
because of its poor stability and limited 
ceiling was withdrawn from service 
on the Western Front in the summer 
of 1915. 


Heritage of the Air 
One of the most inspiring chapters in the 
history of technical evolution is the story 
of the men and flying machines of World 
War I. It is the highly personalized story 
of brave men—and the wood, wire, 
linen, and rudimentary technologies that 
converted manpower to airpower. Today, 
Leach Corporation celebrates its 40th 
year in electronics with the presentation 
of this Heritage of the Air series. 


Technical Director for Heritage of the Air 
is Lt. Col. Kimbrough S. Brown, USAF 





(Advertisement) 


Even the Russians 
are talking about 


Relays... 


Featured here in a leading Soviet Union technical magazine 
with some well chosen words of approbation is a Leach mag- 
netic amplifier relay. It’s the device shown in the center of 
the photograph. 

Although Leach products, through Leach International S.A., 
have been widely used by our Nato friends for years, we were 
somewhat surprised by this recent Russian endorsement. 
Apparently the Russians also know a good design job when 
they see it. 

For a full English translation, we refer you to an article by 
Leach Engineer A. O. Adams, published originally on page 87 
of the April, 1959 issue of Electronic Industries. 


For power conversion systems, electronic subsystems and elec- 
tromechanical components to meet the requirements of the space 


age... 


z= LOOK TO LEACH 


LEACH CORPORATION, 18435 Susana Road, Compton, California 
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Dutch Force Political Issue on Bilateral 


U. S. ability to bargain strictly on economic basis 
questioned in KLM drive for route to Los Angeles. 


By L. L. Doty 


The Hague—Current political drive by KLM Royal Dutch Airlines for 
trafic rights in Los Angeles again raises the question of whether the U.S 
can cling to its long-standing policy of negotiating bilateral air transport pacts 


on a strictly economix 


basis or will be 


forced to surrender once again to 


international political considerations in its bargaining for routes 


KLM officials here admitted to 
having failed to persuade the U.S. to 


AVIATION WEEK 
grant entry into the West Coast market 


that The Netherlands 


under a policy of economic reciprocity, has now made the issue an affair of 


state in a last ditch fight for the Los Angeles route 


this move in no way eliminates the 

route as a major factor in the cas¢ 
Here’s how matters now 

respect to KLM’s drive f 

geles trafic nghts 

e Negotiations between the Dutch and 

the U.S 


bilateral 


on amendments to the 1957 
iwreement tl 
ountries collapsed in Febru when 
the U.S. flatly refused to grant KLM 
trafhc nights in Los Angel AW Feb 
+e A p. 25). The Netherland legation 
rejected the decision on grounds that it 
represented discrimi igainst 
Dutch national interests nd that it 
implied non-recogniti dom of 
air trafic and the principles of 
competifi m 

e U.S. State Department holds 


refit lr i n a 


ts 


und 


th if 


economic be 
KLM 
points are 

iward of a new 


create 


on ifs 


vould 
between the two 
ternational civil aviation area 
e The Netherlands will make 
major bid for the route but 

inv such action until after a 
into the 
January Meanwhile 


onducting a 


ministration moves 
House in 
Dutch are 
vigorous campaign witl 
tration officials in the 
lude to reopened talk 

tempt to crack the firn 

made in W ishington 

Dutch Minister of For 

Joseph M. A. H. Lun 

with Under Secretary of Stat 

Dillon 

e Present State officials thus far have 
staunchly resisted Dutch pressures for 
a change in the U.S. position. White 
House could, of course, force a switch 
in this stand. What measures the 
Dutch will adopt in moves to persuade 


38 


commercial feasibility 


between the two 


that 


proposed 


Thev insist, however 
of the 


such 
iction are not yet KLM 
officials here openly hinted to Aviation 
Weex that Dutch withdrawal fron 
NATO mav be one of the ma 
ussions resulting from failure 


KLM its desired route. It 


the new Administration to take 
known, but 


unlikel by obser 
that the White Hou 


maintenance of interna 
the Dutch supx 


, 


msidcratiot 


State Depar 


onomic 


ind instruct the 


grant the route 


Political Precedent 
If thi 


href toy 


happens 


KLM 
ilthoug 
} 
iprocal econ 
hits in return in a move to ¢ 


Dutch. Earl 


(Germany 


ith the 
publi of 
range of rout 


ices to Boste n, Nev 


San Fr 
1 means of 
lding cconomic growth 
The KLM problem re empha izes th 
7rowing threat of a drasfi hange in 
U.S. civil aviation poli 1 switch from 
free competition in all 
tighter control of Fifth Freedom traffi 
AW Aug. 1, p. 47). The 
new routes to foreign flag carriers now 
serving the U.S with the 
basic requirement of entry to 
newly formed flag carners of nations 
with which the U.S. has bilateral agrec 
ments, could force the U.S. to revise its 


markets to 
granting of 


coupled 
giving 


over-all concept of competition on in- 
ternational routes (AW Oct. 10, p. 42) 

On a commercial basis, the U.S 
holds the upper hand in its bargaining 
with the Dutch. The Netherlands seeks 
into Los Angeles as an impor 
It estimates that 
between Am 

ibout 7,000 


entry 
tant source of revenuc 
potential trafhe volume 
terdam and Los Angeles i 
passengers annually 
The U.S... on the 


re d with the 


contrary, 18 satis 
routes it now holds under 
the bilateral agreement with the Dutch 
ind, therefore 

sions. In 

vith the 
wants sev 


British 


forced 


cks no extensions needs 
make no bargaining conce 

the case of its agreement 

United Kingdom, the U.S 

| route concessions from the 


AW June 20 


to trace 


p. 58) and may be 


iway at least two new routes to 
get what it wants 
The Netherlands 
tricted in its operation to the U.S. as 
ontrasted with the complete freedom 
of air that the U.S KLM now 
four route under the 
of the pact with th 
Amsterdam-New York, Amster 
dam-Houston, New York-Curacao and 
10-Miami. By 
trafic rights from am 
7 3 im 


claims it is fr 


cCnyovVs 
permits 
bilateral 


comparison the 
point 
Dutch 
The Netherlands 
ind Surinam-to any point be 


Dutch say this represents un 


point in 


rafhe nght 

S. has argued that neder the 

iples of the Bermuda Agr 
owedly guides and 
cdot r ‘‘secondar 
itd handled by KLM on a 
les-Amsterdam route. In other 
yajority of such traffic would 
U.S. to Amsterdam and 
third 


} i] 


r¢ 


countri ind would 
trafhc to which KLM 


under the Bermuda 


therefore, be 


entitle d 


Dutch 
would 
Bermuda 
Dutch 
fornia 


trong 


laamed that KLM oper 


remain consistent with 
principles and that the large 


Southern Cali 


ufhicienth 


population in 

the source of a 
mmunitv of interest to ensure 
igainst an improper ratio of primary to 
econdary trafic. The Dutch also held 
that it is discriminatory to grant West 
Coast trafhe nghts to such competitors 
is Lufthansa, Air France, SAS and 
BOAC while denying KLM the 
economic privileges 


The U.S. told the Dutch that West 
Coast rights were not available to any 


Satie 
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afrline which requested such rights, 
that they were granted only after an 
equitable exchange of economic benefits 
between the foreign flag carriers and 
U.S. carriers could be demonstrated 
The Dutch answered that no further 
economic benefits could be granted 
U.S. carriers since they already hold 
complete freedom of the air and could 
begin Los Angeles-Amsterdam service at 
any time. “Oddly enough, they aren't 
interested in such an operation and yet 
they don’t want us to perform the 
service,” a KLM official said here. 

U.S. insists that, while economic 
factors weighed heavily in making the 
decision against granting KLM the 
route, over-all relations in economic and 
political spheres were also brought into 
play in formulating the policy. It also 
was emphasized that the interests of 
U.S. domestic and international car- 
riers were a major consideration 

The Netherlands answered this by 


Local Airlines Threaten to Block 
Board Drive to Close Mail Rates 


Washington—Accelerated Civil Acro- 
nautics Board efforts to put all local 
airlines on final mail rates by the end of 
the year probably will be nullified by 
the carriers’ requests to reopen rates as 
soon as they become final 

This tactic is the weapon the airlines 
will use to keep the CAB from making 
them operate under the new sliding 
scale ratc-of-return used in setting final 
mail rates (AW Sept. 5, p. 40). The 
threat was evident last week when the 
carriers jointly asked for an oral argu- 
ment to reconsider the rate formula and 
told the Board a set of perpetually open 
rates would be the only alternative 

CAB has decided final mail 
should be set on a scale ranging from 
9 to 12.75%, with each carrier's 
rate based on its debt-equity ratio. The 
airlines, most of them carrying high 
debt loads, maintain the Board should 
use a uniform, industry-wide 12.75‘ 
rate of return. 

By filing for an open rate immedi- 
ately after the CAB sets a final rate, an 
airline can avoid operating under the 
sliding scale formula, which applies only 
to final rates. An open rate provides 
enough subsidy for a carrier to break 
even, plus a 9.5% profit factor 

Local airlines also are urging the 
Board to classify convertible debentures 
as equity rather than debt for rate-mak 

purposes. This is because the 
35% allowed on the equity portion 
1 carrier’s investment base is consid 
allowed 


rates 


ing 
] 


of 
erably higher than the 5.5% 
This imbalance is designed to 
encourage the locals to reduce the debt 
factor in their debt/equity ratios. 


on debt 
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terming it “strange” that the inte: 
J.S. carriers is given 


of “one or two” 
precedence over the rs ig orn 
transportation to Dutc 
shipping programs, major segm 
the Dutch economy. 


" 


r 


1 trading 


It is this stress on the importan 


air transportation to the nation 
omy that has created wide-sp1 
terest in the case in The Neth 
and has clevated the 
vital concern to the Dutch Par 
and official 
highly evident here and in An 
and Rotterdam that the KLM f 
a West Coast route is a polit 
and will continue to remain a 
factor in U.S.-Dutch relation 
is resolved in favor of The Neth 
At the time, to grant th 
would mean the 

U.S precedent which could 
for more routes into m 
more foreign flag carr 
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top government 


Sarr 


requests 
cities bs 


The airlines argue 
debentures can be converted t 
that thev should be 


They point out that se 


ind 
equity 
riers have 
this type of debenture as a mean 
their equity position 
AB's wishes 
classifying thes 
the formula 
carriers a rate of retu 


made heavs 
proving 
with (¢ 
that a ruling 
is debt under new 
give man 
than the 9.5% under open 1 
Adoption of a flat 12 75 

all carriers, they 

them with a return slightly high 
that of the cight medium-s 


said, would 

ized 
lines 
for 
In 


more 


ete 


} 
markets 


tics to com 
addition 


easily at 


financial 
capital could be 
by the use 
ditional 


securit 


of convertible 


subsidy cost which w 
with an 
rate would be about $1 


than the est 


required across-th« 
12.75% 
lion, or 3 more 
$54.3 million required 
Board’s formula, the carriers said 
Noting that the Board clearh 
nized local service problems in 
the rate formula, the 
CAB’s final opinion “presents 
dox” since it recognizes that th 
service industry is less attractive 
vestors than the trunk airlines, b 
vides the smaller airlines with 


rate of return and operating 


airline 


Application of the Board’s formul 


result in an average return on 
ment of only 10.38% for local 


airlines compared with 11.25 


Medium Eight trunks in the Gé 


investin< 


and improve the locals’ opp 
new pit 
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establishment 


that conve 


Their content 


under 


ft 
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ft 
oT 
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t 


il 


ind 


f 


Passenger Fare Investigation, and in ad- 
dition, the return rate will result in a 
profit margin of only 5.6% on operat- 
ing expenses for local carriers, compared 
with 9.3% for the trunks. 

Emphasizing the value of issuing 
convertible securities as a means of rais- 
ing equity, the airlines pointed out 
that in the period 1946-56, the Me- 
dium Eight trunks issued more than 
$118.2 million in such debentures and 
preferred stock, compared with only 
$25.8 million in common stock. By mid- 
1957, nearly $81.8 million of the con- 
vertible securities had been converted 
nto common stock, they said 

As further proof of this method of 
finance in the local service industry, the 
irriers noted that Allegheny and Mo- 
hawk airlines have issued $9 million in 
convertible subordinated debentures 
this vear, compared with the total cur- 
rent equity of $15.5 million for all 13 
local service carriers. 

lhe carriers are pressing for recogni- 
tion of convertible securities as equity, 
but they emphasize that an over-all re- 
turn rate would be preferable because it 
would climinate the need for CAB’s 
sliding scale formula. The flat-rate 
would be sufficient to cover future con- 
version costs of these securities while 
purring their sale, they said 

In addition, the airlines noted that 
use of the over-all 12.75% rate would 
be compatible with CAB’s proposed 
lass mail rate plan designed to provide 
profit standards, based on mileage and 
flight frequency, for future use. Any 
CAB move to implement its sliding 
cale formula for local airline profits, 
based on individual capital structures, 

ll conflict with the basic concept of a 
lass rate based on uniform standards 

plicable to the whole local service 
ndustrv, the carriers said 


United Reports Gains 
In Revenues, Profit 


Washington—United Air Lines re- 
ported a net profit last week of $8,007,- 
+45 for the quarter and $9,711,535 for 
the nine months ending Sept. 30 

he airline said net earnings for the 
juarter were $7,075,303, plus a gain 
from sale of surplus aircraft of $931,142. 
Operating revenues for the period were 
$111,564,194 and operating expenses 
were $95,266,220. Operating revenues 

1 expenses for the third quarter last 

ir were $91,548,236 and $78,596,034, 
th a net profit of $6,965,812. 
United reported a nine month 
t profit of $9,711,535, compared 
vith $14,357,785 for the same period 
last year. Operating revenues for 1960 
period were $278,910,126, while 1959 
revenues were $257,977,822. Expenses 
for the same periods were $265,059,939 
ind $228,706,907 respectivels 


in 


ni 
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[ATA Traffic Delegates Discuss 
Adoption of Two-Year Fixed Fares 


By Robert E. Farrell nferences to be held in the future 
On the North Atlantic, however, the 
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put forth jointly 


e Minimum shipment charge amount- 


) would he levied 


; \ 


ing to 
e Lower register of rates including fixed 
harter rates of 18 cents per ton-mile, 


100-kilo general rate at 20 


per ton-milk ind 
i cd it 


cargo 


spec ine com 


carrving minimum weight 
equirements between 250 to 5,000 
ALi? 
@ Middle register of rates which would 
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rresenth n effect along 
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Trans-Texas May 
Buy Convair 240s 
Dallas lex 


' ; 


Iran Lexa 


; 


lexas 


Arc i Lo i] 


Southwestern 
1] n Wash ngton 
il Aer 


ypcn 
nauti 
ion for its presentation, 

irricr has ompleted 1 con 

Amencan <Aurlines for the 
purchase of seven Convair 24 fully 
equipped to cost $130.000 each. with 


pay ible 


upon execution of the con 
pavable on delivery of 
Balance would be pay ible 
contingent 
eeks ind 


"agreement with 


tract and 
the planes 
in 18 equal installment 
upon award of the routes it 
reaching a “satisfactory 
its pilots on payment for flying the 
240s 

The airline also has an option to 
purchase an additional one to five C\ 
10s from American, plus rights of 
first refusal on 10 additional airplanes, 
ll at the $130,000 price, thus having 
CV-240s 


available 22 


AVIATION WEEK, October 17, 1960 





pi »bably be reduced to about $318 


TWA Completing Finance Plan: million since the amount to be pro- 


vided by insurance companies and 
. - banks will be cut to $168 muillion— 
Hughes Passing Control to Trust in amount now deemed sufficient to 
over the airline’s basic equipment 

New York—linal details of Trans [WA's original financing pr requirements 
World Airlines’ financing program were called for $340 million, includ ['WA now is operating a fleet of 
being completed late last week fol issuance of $100 million subor 7 Boeing 707s and has 30 Convair 
lowing Howard Hughes’ agreement debentures to be offered stockh $80 turbojet transports on order from 
in principle” to relinquish his control Under the initial plan as fil Convair Division of General Dynamic: 

of the carrier to a group of. lending the Civil Aeronautics Board, | Corp 

institutions through a trust agreement lool Co. agre chase One 880 has been in_ operation 
Under the proposed arrangement sarv, a share t the airline’s Kansas Citv operations 


Howard Hughes—sole owner of Hughes proportion to the 78% icadquarters for pilot training purposes. 


} 1 


lool Co which holds 78% of © stock it holds. Such a pur Total of 20 Boeimgs are on lease 
I'WA’s common stock—would agree to give Hugh Tool approximat from Hughes Tool Co., and TWA 
these holdings in a trust which 10% interest in TWA, a iow owns the other seven. The fi- 
y d give voting control to the which the CAB has approved ncing program will be used to buy 
lenders who will provide the bulk of Hughes also reed to lend t Boeing fleet from Hughes Tool, 
the $340 millon TWA _ needs to line $50 million if necessary t id for the purchase of at least 20 of 
finance | ct quipment program the ompan working pita ' SSO models. It is not vet known 
Ils for two trustees repre the $10 million mat he ther TWA will ultimately purchase 
borrowing program a invol the full fleet of 30 880s ordered in th 
bank 

Wrangem 
ry ympleted calling for the leas« 
S50 turbojct trans mi { x of the fleet to Northeast pendin 


been on the ground nder the rogram t npletion of the 1 "Cr propose 


o 
5 
d 


waiting delivers é g clopec ; mount tween the two companies 


hnancng program was 


uininic?® AW Jul 1] 


when Charles Thoms World Employes Group Pushes 
Resolution Adoption, Despite Fight 


IWA (AW 


Geneva—C nment and « g practice in the {airline! industry 
epresentatives, polling what an e Director-general, “in consultation 
)] led th the International Civil Aviation 
rganization,”’ determine “how far the 
plove is protected or may be pro- 
wainst civil liability claims 
ught against him or his estate as a 
ilt of accidents and that he review 
tices im various countries concern- 
mplovment of stewardesses “with 
eement tl idly pose h nplover w of ascertaining the position both 
both Hughes gates 1S nations rept t relation to termination of employ- 
mtributed to ripartite rence | sed nt on marnage and on reaching a 
the financing vy majority r he f | retirement age.” Emplover group 
Equitable Lit ' em] id no objection to the first proposal 
United States Al] utions wet ild] ut contended that stewardess’ em- 
rance Co., Leh ind represet DM itant st yment conditions were outside the 
Read & Co., toward balancing employment hoc committee’s jurisdiction 
group of banks tions among t! rious intern e Director-general study conditions of 
Trust Co iirlines. Resolutions opposed by t! mployment “of personnel engaged in 
1 Glass, board chai ployers but approved by majorit ir navigation services, with particular 
man of tl mpire State Building and _ proposed that reference to the question whether these 
former airline official, still appears to  e ILO director-general “undertake st nditions are such as to attract suitable 
be the leading candidate for TWA's ies of procedures whereby flight nnel ind to retain them 
presidency (AW Oct. 10, p. 25), sev- ground personnel, who by loss of 'mplovers contended that since the 
eral other prospects are known to be — or by technological developments in t jority of personnel in this category 
under consideration for the post industry have been prevented fron re government employes, working con- 
I'WA has been without a chief execu- forming the work for which thev | litions and practices should be settled 
tive since the resignation of Thomas been engaged, may be provided wit rectly between the individual govern- 
Selection of a new president and alternative employment based up ents and the airlines concerned 
ompletion of the financing program — training in accordance with their sh ¢ ILO continue “to give attention” to 
probably will pave the way for action and qualifications upon retraining many and varied social problems” 
on the proposed merger between TWA _ cither in the air or on the groun vithin the airline industry created by 
ind Northeast Airlines (AW May 23, with financial compensation determi international character and rapid 


38) in accordance with the normal neg t hnological development.” Employ- 


i 


P 
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ers denied iat cmploves 
+ 

fronted p\ many and 


problems 


were mn 


Varied social 


1_] | 
Even milder resolutions accepted by 
unanimous vote called on the director 


ft employe 


cli 


} 
vs rol + ) 
gcencta { 


governing bodv and t 
along to the 83 member 


ing to this UN orga 


Continental Settles 
Flight Engineer Strike 


Washington—( 
flight engineer s 


week wh 


placing 
officials 
This w 
u“ 1s 

the eigl 


1 iCgZa iTgaining 


FEIA contends 
the strike that 
been pilot qualified in 


7 
was while 
have 


with company pr 7 plann 


of crew ci mplen ( 
ports would ha 
members handling 
aircraft. Agre 
plan, the union sai would 
sulted either in the FEIA chay 
forced to join the ALPA 
or being denied a 
Meanwhile, the union is still 


action on a ult hie 


Continental im San _ Francisco’ on 
grounds that the company has violated 
terms of the Railway Labor Act by 
negotiating with ALPA over crew com 
plement issues directly involving the 
engineers. Also still in the courts is a 
$1 million damage suit filed 


ment 
| 


et be rth 


court 


by Con- 
tinental against FEIA officials, contend- 
ing that advertisements and publicity 
placed by the union during the strike 
were libelous and damaging 


42 


House Group Enters Controversy 
Over Boston Harbor Electra Crash 


Washington—Controvers\ 
fan Ea n Air Line 
Boston Harbor 
1 full scale cor 
f the iccid 
House Tran 
Subcommitt 


headed by 


ms (D.-Mi 


Acronaut) 


lemand 


try Ou 


tonmats 
ngi 


vhich he promised to 
to reappoint the FAA administr 
Replying to Quesada’ 
that Sen. Hartke ha 
for grounding of the Electra 
background of technical ignorance 
with no real knowledge of the 
facts involved,”’ the senator said the air- 
craft’s safety record “speaks for itself 
“It is now obvious that Gen. Quesada 
intends to do nothing to try to prevent 
further loss of life in these planes,” 
he said. “He has ignored safety sug 
gestions given him by the Civil Aero 
nautics Board and has resolved all ques- 


made hi 


and 
pecih¢ 


ions in favor of the manufacturer rather 
ifcty 
washing mv hands of 
Ihe blood of am 
his hand 


than publi 

l am now 
crash 
| hope 
| 

(con 
is re 
Aviation 
idmuinistrator will fight 
nate onhirmation 


CAB 


Sightseers Hampered 
Electra Rescuers 

Ne Ww York—R 

the Oct. 4 


} , 


eal off the 


ept residents of Winthrop an 
ge 


it th t 


penin 
1 in emergen 

d aot there f ; ony 
a lg the nrs ] mifret 
the streets 


sightseers 


ng ypcration 
B . 
AVIATION Week, and 
jam-packed with 
blocked 
to hospital ind to the 
morgue in the Winthr /p police 


the movement of am- 
tem 


ion 

The radio 
brought “thes 
enc, Pomfret said 
parked and locked their 
treets, forcing emergency personnel to 
break car windows so the vehicles could 
be moved to let ambulances past 

he police official said traffic was his 


biggest problem in the emergency 


blatting out the news” 
senseless sightseers” to 


Some 


cars in the 


the persons 
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First Convair 880-M made its first flight early this month. This flight-test aircraft is actually a converted 880. 


Convair Will Begin Deliveries of 880-M in March 


Three airlines have ordered Convair 880-M 
jet transports; the airlines and the dates on 
which they expect first delivery are: Civil 
Air Transport, Republic of China—March, 
1961; Avensa of Venezuela, April, 1961; 
Japan Air Lines, May, 1961. These airlines’ 
880.Ms will have greater fuel capacity than 
the basic 880; the added fuch brings total 
capacity to 11,520 gal. and extends range 
by 780 stat. mi. The 880-M is powered by 
four General Electric CJ-805-3B turbojets 
cach rated at 11,650 Ib. at sea level, com- 
pared with thrust rating of 11,200 Ib. for 
the 880's CJ-805-3s. Four slats on the 
leading edge of cach wing-half of the 880-M 
move forward and down when flaps are 
actuated. With the aircraft in a nose-high 
attitude on landing or takeoff, the air pass- 
ing over the wing passes under the extended 
slat, thus preventing separation of airflow 
from the wing and creating additional lift. 
Maximum zero fucl weight is 121,500 Ib. 














CAMERON 
HELPS PUSH 


POLARIS 


Nozzles and structural members 
for Polaris and a number of other 
important U.S. Missiles are forged 
by Cameron from molybdenum, 
titanium, tantalum-tungsten and 
other exotic metals. 


Cameron forged stainless steel 
check and gate valve bodies are a 
vital part of the nuclear power 
plant in submarines of the type 
which fire Polaris. 


Our unique forging processes, 
which make us a significant 
supplier of these critical Polaris 
forgings, afford many distinct 
advantages in the production of 
these and many other vital 
components of the national 


defense program. 


Check Valve for the Hot A first stage Po- 
Loop of Nuclear Propul- laris Nozzle Liner 
sion System. These ore forged from pure 
the largest closed die molybdenum. 
stainless steel forgings 

ever produced. 


SPECIAL PRODUCTS DIVISION 
P. O. Box 1212, Houston 1, Texas 


OFFICIAL U. S. NAVY PHOTOGRAPHS 
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CEEKOELGVENSHE ALMatinis 


PASSENGERS at Prague Airport board a Czechoslovak Airlines Tu-104 twin-jet transport, one of four in service. 


Czech Airline Bids for Western Markets 


By Edith Walford continuing tl f its fifth aircraft of this type on order 


the airline wer-all iviti to augment this service later on 


ld vy 1965 its traff th turbojet aircraft 


Prague—Statc-owned Czechoslovak woulk 
Airlines is making a strong bid to in- ' 
ide Western passenger and cargo mat 
kets, particularly in North and South 
America 

No longer content with gradually in 
and expanding its European 
route structure both within the Soviet including crop-dusting and pes 
bloc and in Western Europe, CSA cur- ¢, privately- and stat that Trans-Canada Airlines has agreed 
lditio1 001 the transatlantic service into 


is negotiating with Trans-Canada 
"ae 
be 


[he airline’s fleet of II-18s was 

inded in August after the crash of 

Acroflot I-18 on a flight from Cairo 

Moscow, but the planes are sched- 

to go back into service sometime 
ngers and carg this month (AW Oct. 10, p. 37 

t \ spokesman for CSA here confirmed 


y 
ing 


Airlines r an extension of its sched me and current negotiations 
uled service from Prague to Montreal n the two carriers are expected to 


ia Amsterdam (AW Oct. 3, p. 43 n-bu Iva n 18 t ym pleted shortly (AW Oct. 3, Pp 


Route Negotiations ‘anad rly n ' The Czech carrier is making ; 


The Czecl trier also is attempting 
to compete wi Vestern operators on 
lready established South Ameri 
in routes and in Africa, where newly 


their a 


independent ites are anxious to im 
prove air services and the political cli 
mate is re tive. But CSA’s negotia 
tion i till in early stage 
The Cz irricr already serves 

than 20 major non-Soviet-bloc 

ters from Prague and just about as 
many different international airlines 
land and take off there on regularh 
scheduled fligh In 1958, CSA carried 
1 total of 407,536 passengers including 
those transported on its non-scheduled 
ro taxi flight 

[ast vear. the higure was boosted to 
567,788 with a further increase as 
ured by the end of this year. CSA 


officials say they have high hopes of 
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707 


From jet aircraft and missiles to automobiles and frac- 
tional horsepower motors, Purolator filters are part of 
advanced engineering design 


Sixty-five Purolator filters perform vital functions on the 
Boeing 707, 720, Douglas DC-8, Convair 600 and Convair 
880. Purolator filters form an integral part of such missile 
systems as the Hawk, Polaris, Jupiter, Atlas Terrier and 


Hound Dog 


Filtration 
for Every Known 


Fluid 


There go 


Purolator 
tifters! 





| - notwnwc hdl 





In fact, we filter all fluids vital to the proper operation of 
aircraft, rockets, automobiles and other machines be they 
tir, fuels, lube oils, or hydraulic fluids. In each case, the 
Purolator filter is designed specifically for the job 

Do you have an engineering development in mind that 
would benefit by filtration? We're the world’s largest. most 
diversified maker of filters. Chances are, one of our more 
than 2,000 units will do the job If not 
make a filter that will. Let us know your requirements 


we'll design and 


PUROLATOR 


PRODUCTS, INC. 


RAHWAY. NEW JERGEY. AND TORONTO. ONTARIO. CANADA 





mined effort to overtake its competitors 
and make good the serious setback it 
suffered as a result of World War II 
and again in 1950 when its foreign 
services were temporarily curtailed due 
to the general political situation 

\ major step in this direction is the 
transformation of Prague Airport during 
the last vear It outdated 


buildings has been replaced by a mod 


maze of 


em control tower, longer runways ca 
pable of accommodating modern, heavy 
turboprop and turbojet transports, spaci 
ous new offices and a restaurant. Ther 
is still plenty of room for further ex 


pansion planned for the near futur 


New Terminal 

The airline's air terminal in the 
center of Prague, too, has undergon 
radical constructional change during the 
lastefulls 


eption, booking and admin 


| 


past vear furnished, air-con 
ditioned re 
i good restau 
ram- 


f small, badly-equipped 


wtraho aD ng with 
rant and bar ha 
shackle 
office 


tors 


replaced th 
pi wi . . 
which formerly depressed visi 
Multi-lingual personnel and su 
officials in lead 


rt and compctent 


prisingh yung airline 
ing position ire al 


Step bi CSA is modernizing it 
Apart from a handful of 


step 
ircraft fleet 
uglas DC-3s still being operated on 
rvice shorter dome 
ute the airline depends primaril 
upon Ru Il-l4s, TIS 
lu-l04A twin-jet transports for it 
ternati | national 
network. One exception to this ru 
the Il-l4s now in service which wer 
under license by Avia Aircraft 
Works, Prague 
For shorter hops, CSA us ‘zech 
ind manufactured small air- 
craft of the Acro 45, four- 
scat Super Acro 145 and five-seat L200 
Morava itegor' \ modified version of 
the latter, I Morava A xluced 
cat Trade Fair (AW 
5 capable of 
if the shorter 
for example, 


+} 
wn bu It 


} ‘ } ’ r 
nal an ionger 


} 
wodu ed 


designed 


three cat 


mtr 


’ yuxiliar fucl 
in the wingtips 

ber of aircraft in con 

vear included 25 I]-14s; 

uglas DC-3s; 3 Tu-l04As 

Mora ind 23 Aero 45s. Early 

car, CSA mmplet phased out 

I}-1. 1 took f its first 
1] 18 i! rie 


Pu-lLO4A 


delivery 
idditional 
yperates approximate 
nternational 


f round trip 
‘ Wi week] 


en out of Prague: 32 

it Il-l4s serve the Prague-Brussels, 
the Prague-Amsterdam, Prague-Vienna- 
Rome, Prague-Budapest-Sofia, Prague 
Budapest-Bucharest, Prague-Lvov-Kiev, 
Prague-Belgrade-Teheran, Prague-War- 
iw and Prague-EFast Berlin-Copen- 
hagen-Stockholm-Helsinki route struc- 
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TU-104, named for Brno, is parked at Bombay Airport. Air India buses are in front of 
to Rangoon and Dijakarta, via Cairo-Bombay. 


terminal. CSA began new once-weekly 


vice 


47 





&* /;3>) Ee 
TWA re SuperJet AIRLINE 


is the only airline flying across the United States... 
across the Atlantic to Europe...and across Europe 


, 
=" 0 
TWA 





TWA JETS now serve LOS ANGELES - SAN FRANCISCO 
KANSAS CITY - ST. LOUIS - CHICAGO - DETROIT - NEW YORK: BOSTON 
PITTSBURGH - PHILADELPHIA - WASHINGTON-BALTIMORE - MIAMI 
LONDON - PARIS - ROME - LISBON - FRANKFURT - MADRID - ATHENS 


FASTEST COAST-TO-COAST 
Call your travel agen 
or nearest T office 
THE SUPERJET AIRLINE® 


The only airline flying across the United States in 4 hrs. and 30 mins. 


ice mark owned exclusivel 








Czechoslovak Airlines’ Growth 0 C NG oun 


959 _ | A NEW CONCEPT 

re pe teagan Mt gla 74383 IN THE 

Se panne gece 860 voc: | AIR TRANSPORT 
7.53 INDUSTRY 


10,276.68 
1,470,606 
1,383,901 
1,829 

14,960 


Unduplicated network mileage 


Number of passengers carried role 567,788 
14,378,210 
Baggage ton/mi. flown 1,800,880 
Cargo ton/mi. flown ; 2,041,800 
Mail ton/mi. flown 2.431.620 
Total ton/mi. flown 20.652.510 


Passenger ton/mi. flown 
Contract Air Services 
for Airlines and Companies 
with Executive Aircraft 


FLIGHT CREWS 

Fully Qualified, 

Hyushin-12 (*) . Mes Experienced Flight “ 
5 Crews Now Available 


Douglas DC.3 con 

Ilyushin. 14 32 International Air Service Company has 
Tupolev. L044 70 experienced men to fly the line or help 
1.200 Morava, incl pilot 5 : you train your own crews. 

Acro 45 3 : Completely U.S.F.A.A. Licensed, [ASCO 
CSA took delivery at the beginning of 1960 of four I-18 and one pilots are Airline Transport Rated in air- 
tional aircraft craft such as:— 


) This type has been phased out in CSA's 1960 operations 


Fleet Roster 
Number of Aircra 


m Service 


Aircraft Type of Seats Average 


Pu-l04A add 











eat Tu-l04As in 1 at g 
s fron assengers i tal ol Douglas DC-7 

" ; Douglas DC-6 
Douglas DC-4 Convair 240 
Vickers Viscount and 440 


...AND SOON JET QUALIFIED CREWS, T00! 


Lockheed 749 
Lockheed 1049 


mad triy 
id triy 
tine VOCh 


veekl 


carl nal rout rom Frague to | Also available top professionally qualified: 


Rabat-Dakar 
ia Athens and 
ire short 
weekl 


if the fourth 


NAVIGATORS ¢ FLIGHT ENGINEERS 
DISPATCHERS * OPERATIONS AND 
TRAFFIC SUPERVISORS * MANAGERS 
AND CONSULTANTS. 


INTERNATIONAL CREWS 


ARE BEST 
QUALIFIED BECAUSE: - 


e RICH EXPERIENCE 

Equal to that of any airline in the world. 
Pilot hours range from ten to twenty thou- 
sand — all accident free 

e VETERANS OF WORLD-WIDE FLYING 
INTERNATIONAL men have schedule and 
charter flying experience dating back to 
the early 1940's, and have operated in 
every metropolitan high density center 
and on every continent. 


© LOWER COST 
INTERNATIONAL'’s costs are less than any 
comparable crew and training service. 


FOR FURTHER INFORMATION 

WRITE TO:— 

INTERNATIONAL 
AIR SERVICE 


) CC i ] itl 
reas of Pragu Brn par 

A fourth, presently 
mstruction at Ostrava, will soon but CSA 
t North Moravia to CSA’s inter- 
This is 
n a country as small a In step with in 

It also in indica plans to augmen 

faith the country has in the but no decision | ro 


vf air trafhe within its 


l with 


mong operat 


whether t] 


ve 
tate-subsidized 


f tructure noun 


WW 





BOE 648) SAN FRANCISCO INT. AIRPORT CALIF 


INTERNATIONAL AIR SERVICE CO.,LTD. j 


he lic opt I 
- ws hed 
pecn reached Home Office: 1299 Bayshore Highwey 


purcha son servers her t Burlingame, Calif., U.S.A., Diamond 2-5734 
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aed 


aircraft Zee 
engines, 


eeadaee* 


5 * 


ar VF 


a4 


isequal ¢* 


An engine is only as dependable as its component parts 
That is why Pratt & Whitney Aircraft engineers are never 
through designing, testing and refining. They are guided by 
this basic rule: Only the best is good enough. 

When your engine needs replacement parts, ask yourself 
this: Are the parts equal to the whole? Parts not designed 
to Pratt & Whitney Aircraft engine requirements can wear 
out prematurely, cause severe wear and damage to other 


components. And remember, similar appearance does not 
always mean similar quality—your engine soon detects a 
difference that may escape your notice 

When you repair or overhaul a Pratt & Whitney Aircraft 
engine, make certain that replacement parts are original 
equipment parts. They are quickly available direct from 
Pratt & Whitney Aircraft or its authorized distributors in the 
United States and Canada. 


PRATT & WHITNEY AIRCRAFT 


East Hartford, Connecticut 


foanii > 


CANADIAN PRATT & WHITNEY AIRCRAFT CO., LTD. 


Longueuil, P.Q., Canada 





that the new Czech six seat piston-en 
gine HC-3, a development of — the 
HC-2 Heli-Baby, is a likely choice. The 
HC-3 is still undergoing flight test 

» be nnpl ted by Novem 


ing and pest conti 


collective, privatel: 
ind forest il 
f CSA, the onl 


rinning thi 


Czech-built 


utility twp 


ind 10 who have 


f flving 


, State Corpora- ; 7 rp 
t Pe ied 
Transport, was | . wi P25 dee 
Three months : 


nt its first flight wa 


pen Brandenburg two 


ipproximateh 199 mm 


ng specd of 65 mph 


. age Oe 66 9 . 9 
iets Geile almost” reliable won't do 
Gradually, more modern at rger 
rare on That's why the largest airlines rely on 
Prague, were put int SYLVANIA GOLD BRAND TUBES in 
with CS expanding . . 
™ me mid-1920s communications, control and navigation gear 
IATA and bess 


ternational routes 


Corman SYLVANIA GOLD BRAND TUBES are built to take the demanding 
Switzerland ar operation required in mode t aircraft and still perform reliably 
lis! The popular Sylvania GB-5654 n example, proves its dependability 


daily as an amplifier in ait f mmunications receivers 


Gold Brand Tubes are disci] ed to take impact shock tests of up to 

750 g, fatigue tests for 96 | t 2.5 g, and multiple life tests of 500 

to 1000 hours. They underg multitude of stringent tests, including 

ability to withstand high degrees f vibration and thermal shock 
s overlooked to give you the most 

tube product available for the spe- 
eeds of today's aircraft. 


Gold Brand Tubes—rugged, reliable 


a. Sr} 
4 A readily available from your local 
1 Industrial Tube Distributor. Ask 
f the “Gold Brand Reliable Tubes”’ 


Or, write Electronic Tubes Divi- 


| \. ide - . . 
uppk nig mit Sylvania Electric Products Inc., Dept. 


» tens 1100 Main Street, Buffalo, N. Y. 


_SYLVANIA 


1 
| Subsidiery of GENERAL TELEPHONE & ELECTRONICS “ees 





th Neat 
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AIRLINE OBSERVER 


P Philippine government's ittempt to get a foreign air carner permit for a 
route between Manila and San Francisco via Tokvo and Honolulu, even 
though it has denounced its bilateral agreement with the U. S. (AW June 
13, p. 38), probably will be checked by Civil Aeronautics Board action 
CAB examiner has questioned the nght of the carrier to serve Tokyo on 
grounds that trafic between the U. S. and Japan is Fifth Freedom for a 
Philippine carrier and, as such, is not traffic for which the Philippines can 
make a valid reciprocal claim. On operating authority between Manila and 
San Francisco, the examine mmmended that the permit, if issued, should 
be canceled if U.S. flag carri 


by the Philippines 


ire restricted in their operations into Manila 


» Watch for Pan American World Airways to double its freighter flect by 
converting 10 additional Douglas DC-7Cs to all-cargo configuration. New 
DC-7Fs probably will incorporate the mechanized cargo loading system 
jointly developed by Douglas Aircraft Co. and Pan American. 


© lederal Aviatior rencv's propo rule widening lateral 
on takeoff has 
mountainous 
} a } 
proposal, ninimum 


1 departure takes plac 


’ . 
flight rules. Carriers 
service at several western rpor forcing substitution 


equipment 


> Mohawk Airlines plans to retire its fleet of DC-3s by the end of 1961 
One of the fleet of eight has been sold to Trans-Sierra Airlines, and the bal- 
ance are up for sale. The airline covers its major route segments with seven 
Convair 240s and four Convair 440s 


> Continental Anrhi maintaining g uly utilization 
| st obtained by a U 


Best 


ts Boeing 


> Federal Aviation Agency has proposed a revision of rules governing re- 
stricted airspace areas that requires the agency to which restricted areas are 
assigned to submit annual reports to the FAA detailing activities in the 
area. The reports will enable FAA to evaluate the need for the restrictions. 
Proposed revisions would also require the controlling agency to authorize 
public transit of the area whenever possible. 


P Verto] D 


> Helicopter operators are currently the first, and possibly the only, subsi- 
dized carriers eligible to collect the full 12.750 rate of return recently voted 
by the Civil Aeronautics Board for local service carriers. Los Angeles Air- 
ways was permitted the 12.75 rate recently because of its 100% equity 
position. New York and Chicago Airways have similar debt/equity stand- 


ings and would also be cligible for the full rate 


\TC 
nt of 

> Look for these sales of the first of the 40 Capital Airlines Vickers Vis- 
counts which United Air Lines will acquire if the proposed merger mate- 
rializes: seven to Northeast Airlines, five to Alitalia. 








SHORTLINES 


> Air Transport Assn. has been denied 
permission to intervene in Civil Aero 
nautics Board hearings on a_ proposal 
to eliminate Part 294 of the Board's 
Economic Regulations, which governs 
blanket exemptions for carriers con 
tracting with Military Air Transport 
Service. Board also denied motions for 





expansion of issues in the case of 20 
upplemental carners who would b 
iffected by withdrawal of the blanket 


xemption 


> British Overseas Airways Corp. has 
set Dec. 8 for the beginning of New 
York-San Francisco-Tokvo-Hong Kong 

707 turbojet flights. The new 
ervice is the result of a bilateral agre« 
ment between the U. K. and Japan 
Service will connect at Tokvo and 
Hong Kong with BOAC de Havilland 
Comet 4 service flving eastward from 


lever 
I na ! 


> Kodiak Airways, formerly an air taxi 
perator, has received a three-vear cer 
tiicate from the Civil Aeronautics 
Board permitting it t pera te 


\laska rout 


Westdeutsche Fluggesell- 
dered a new version of the 


| oe re 
schaft, ha 
lokker | 


27 turboprop uITCT which 

onverted fro 
ll-cargo 
nhgurat 
lei 


> Niilitar 


vy Air Transport Service 


’ 
‘ 


> Scandinavian Airline 
Doug DC-s 
n to Ancl 


> Trans Caribbean Airways 
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Your man at American =A/Rfreight 


American’s Cargo Service Expediter — your 
representative at the freight terminal. 


Your American Airlines’ Cargo Service Expediter 
keeps a constant check on your shipment. He is the 
direct link between customer and carrier, and a big 
reason why you receive superior service when you 
ship by American AIRfreight. 

Cargo Service Expediters, specialists among spe 
cialists, are a vital part of American’s AlRfreight 
team. Every skilled member of that team has one 
goal: the swift, dependable movement of airfreight 


receiver. This service concept is 
added assurance that your shipments with American 
AlRfreight ve on time, arrive on time and get 
where they're going in good condition. 

Keep yourse 
in AlRfreight 
100 Park Ave 
free subscript 


AMERICAN AIRLINES 


America’s Leading Cargo Airline 


from shippe 


f abreast of the latest developments 
Write American Airlines AIRfreight, 

ie, New York 17, New York, for a 
n to “AlRfreight Manifest.” 
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FLIP FLOP and two buffers employing passive circuitry made of thin titanium films are mounted on ceramic substrate measuring 1 in. x 
1 in. x 3 in. At right, nine resistors (two on reserve side), ranging from 4-560 kilohms, compose passive circuitry for d.c amplifier 


Lockheed Develops Titanium Components 


—— By Barry Miller 











Palo Alto, Calif.—Long-lived avionic 
mponer mically fabricated from 


tanium and its nh) 





98°K) 
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Labor 
ind Space Divisi 


MAXIMUM 
STABILITY 


Chemtronics Phase 


INCREASING STABILITY 


TEMPERATURE (pQCM- 


hl i] prt 

Nott TT » gl , : tie 

taming clectronic functio 
next and final two phases of ic 
mn garde 1 bs I wckheed as be ing 


ROOM 
ONODUCTORS 


EMIC 


f realization until some time 

the future, are dubbed Microfilm 
nd Molecular Electronics. The entire 
cffort referred to as Microsystems 
Electronics (a generic term recom 
mended within the American Institute 
MoO, | of Electrical Engineers as the preferred 
ji designation for the various concepts of 
Mo, | microminiaturization and molecular 

\ wo, | TiO | clectronics). Forty people, including 14 
“50 75 100 “125 150 scientists, are participating in the Lock- 
FREE ENERGY OF FORMATION (AF+—KCAL) heed Microsystems Electronics program, 


S 





METALLIC 




















—_——— iccording to W. Dale Fuller, program 
HIGH stabilities and varying resistivities of several oxides of titanium are compared with manager 

oxides of other metals. Lockheed Chemtronics program has succeeded in reproducibility A few of the features claimed for the 
fabricating resistors and capacitors from oxides of titanium. titanium components which have or 
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soon will be made as part of the Chem ide, a conductor whose resi complished in an_ inert atmosphere 
tronics program are their factor of 100 times that of co I] it approximately half the temperature 
© Resistance to radiation of these titanium compounds an iny required by the Molymanganese process, 


¢ Ability to operate at high tempera- others are stable, Fuller expla | which is used in making ceramic-to- 
tures give the scientists a chance t 1 ceramic seals in vacuum tubes. The 


@ Hermetic sealing against moisture, full range of electronic funct process can handle large batches of 
ilkali and many acids as an inherent the compounds of a sing) film substrates, perhaps 10,000 micro 
Even materials suitable as th clement wafers/hour. Cheaper than the 


byproduct of the resistor-capacitor film 
processing tric materials can be found an t Molymanganese process, the deposition 
e Stability under various environmental oxides of titanium. In addit t doesn’t subject the ceramic to the 
conditions titanium sulfides tend to thermal stresses in the older process, 
to date range of electronic phenomena Fuller savs. The process can coat odd- 


Vitanium film resistors made 
meet or exceed the requirements out Compared with tantalum ingle exposures, such as plated through 
1, tit hol Chis latter ability makes possible 


lined in MIL R-10509 C for fixed film only a single stable compound 10les 

resistors in all but one respect, Fuller is cheap, is more readily ay the realization of electrical coils from 

i\ ceasicr to work with and is m threaded thr ugh holes in a deep ce- 
That one exception is the tem- Lockheed’s Microsystems man ramic substrate 


ure cocfhaent which for this ma In making the films, P —_— 
terial is 200 ppm. per deg. C. Resistor of titanium is deposited rocessing Sompo 


films ranging in value from a few hun ubstrates by a special or This metallized ceramic substrate is 
dred ohm per square to over 8,000 the details of which Lockh the starting point in the processing of 
were fabricated and sub proprietary. The deposit titanium components. Should the 0.31 

tests for periods in ex 
hr. (including severa! 
hundred hours at 65C, followed bv sev- 
cral hundred hours more at 100C). 


Films up to 2,000 ohms square experi- 





le than 1% aging over the 


maximum change in 

1 series of resistive films 

oO 2.700 ohms wnencn.suen? 

+165C was less — 

' ——_—-. 

yom temperature Ex — 

water immersion and 

ts fail to affect the re- 

The 2,000 ohms 
Ims show 

ind 
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TITANIUM film resistor is fabricated tandard RCA-Army micromodule wafer in th: 
lect sane ‘ illustrated process. The wafer is met 1, termination areas are affixed, a field pattern 
‘ 2 il is etched, the field is converted int 1 resistive film, the resistor pattern is photo 


etched, and the resistor is finally trimmed to precision value. 


r 


© Reliability 
@ Producibility 
Reduction 


Low cost 


Ease of mainte 


present 1 

xample, bull 
titanium dioxide which 
! } iwhly four 
that of tantalum; titanium sesquionide, ‘ > 80 > waren 


i semiconducter; ind titanium monox- 
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Certi-Crimp* * A-MP-O-LECTRIC * Plasti-Grip * SOLISTRAND « Plasti-Bond + AMP-O-MATIC » Amplifilm + AM 


+1945194019471948:19 


MPO WER * DIAMOND GRIP - AMPORTAPOWER * AMP EDGE «Certi-Crimp + A-MP-O-LECTRIC + Plasti-Grip « 


mae U.S. Patent Office = 


INDUSTRY LEADERS 


BECAUSE IT’S THE CRIMP THAT COUNTS! 


All connectors may look alike but when faced with the 
test of performance . . . contact crimp reliability makes 
them all different. The big difference between other con- 
nectors and the AMPin-cert connector is the snap-in 
design contact attached to the wire by AMP's precision- 
controlled, compression-crimp technique. Twenty years of 
intensified research, development and production stand 
behind the industry-accepted compression technique 
which produced Solistrand®, Diamond Grip™, Pre-Insu- 
lated Diamond Grip®, Plasti-Grip®, Certi-Crimp® and the 


more than 15,000 different AMP circuit termination 
products. This is the common denominator which spells 
out unquestioned reliability in all our products including 
the AMPin-cert connector line. ANOTHER AMP FIRST! 
Now AMP offers tape-fed, automated application of 
AMPin-cert contacts. Production levels of up to 1,500 
terminations per hour can be achieved with standard 
A-MP-O-LECTRIC® machines. Also, the AMPORTAMATIC 
crimping tool is available for tape-fed terminations in 
hard-to-reach locations. 


Visit us at the A.E.S. Show, San Diego; Oct. 20-21, 1960, Booths 29 to 31. 


ANIP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


AMP products and engineering assistance are available through subsidiary companies in: Australia « Canada « England « France « Holland « italy © Japan « Mexico « West Germany 
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x 0.31 micro clement alumina wafer em- 
ploved in the Armv-RCA Micromodule 
program be used, the steps in preparing 
the desired resistances are as follows 
After the alumina substrate is coated 
with titanium, the 12 termination areas 
m the notched wafer are made solder 
ble. This can be done in several wavs 
it different points in the fabrication 
process. In one, sonic energy bonds 
the solder laver to the termination area 
By dip soldering in a sonic pot, the 
edges of the wafer can be coated with 
solder and the excess solder selectivels 
etched away during a subsequent step 
Alternately, Lockheed savs, a diffused 
metalli ymposition can be placed on 
pad ircas, then solder-coated by a 
1 ntional dip pr cK Nickel n be 
tr yplate 1 on the edges of the wafer 
1 flash 


pre ribed 
. 
Ihe actua 
formed until 


ittern 1 nvet 


f the film an 
hanged the top portior 
Be nerd 


info titanium Ovi 


tive hermetic seal 
The wafers can then be stor 
lifferent ohms per square values, rang 
from th me ohm per square of 
initial titanium laver_ to 2,000 
hms square. W hen a specific resistor 
desired, a resistance pattern can be 
etched for the specific resistance valuc 
Capacitors are made in ¢ sentially 
the same steps except that an addi 
tional titanium laver is added as the 


second clectrode. Lockheed mav even 


tually market the titanium capacitors 
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magnetic 
controls 
company 


has made 


oe ./ 
GYRO " ‘ 
TEMPERATURE | 


for these 
missiles 


Missile manufacturers demand light, accurate, reliable 
gyro temperature controls—delivered on time. Mag- 
netic Controls Company pioneered this field in 1952. 
Since then we have reduced the weight and size of these 
controls by 90 vhile increasing accuracy and reliabil- 
ity. This is why so many missile makers rely on Mag- 
netic Controls Company. For experienced advice and 


we detailed facts on specific applications, phone or write: 


MAGNETIC CONTROLS COMPANY 


6411 CAMBRIDGE STREET @ MINNEAPOLIS 26, MINN. @ WE. 9-4691 
t eer 
Heat Control Syster Static Inverters @ Voltage Monitoring Systems 
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W-SHOCK 


TRACKED 


MOBILITY 
FOR 
ENSITIVE 
ELECTRONIC 
EQUIPMENT 


The tactical advantages of full off-road tracked mobility 
in military support vehicles have been well proved in 
many years of field operation. But the idea of trans- 
porting intricate radar and communications equipment 
and fully-assembled missiles over rugged terrain raises 
the question, “What about vibration and shock input 
to sensitive components ?” 

The answer — favorable. Carrying a simulated missile 
and sensitive oscillograph recording equipment, an FMC 
tracked vehicle ran a 2,000-mile shock test over our 
proving ground—on 60° slopes, over rough cross country 
terrain, and on high speed roads. Data returns showed 
that the vehicle’s torsion suspension system effectively 
cradled the missile, with a low shock input factor. 


For full details on these tests and other questions of 
adapting tracked mobility for your purposes, contact 
FMC, America’s leading producer of military-stand- 
ardized tracked vehicles. 

For further information, write on company letter 
head to Preliminary Design Engineering Dept., 
FMC Ordnance Division. P.O. Box 367, San Jose. 
Calif. Phone CY press 4-8124, 


Putting ideas to Work 


FOOD MACHINERY AND CHEMICAL 
for CORPORATION 


Ordnance Division 


1106 COLEMAN AVENUE, SAN JOSE, CALIF. 





Illustrated below are the M-113 
and five vehicle adaptations of 
this basic tracked vehicle. All of 
the vehicles use the same military 
standard equipment, including 
engines, power train, and suspen- 
sion components; thus reducing 
the military logistic burden and 
R&D costs in weapons systems. 


FMC’s Aluminum Alloy Welding 
Techniques Open New Horizons 
for Structural Applications 


Machine welding heavy aluminum armor 
plate in FMC’s Ordnance Division's shops. 


Food Machinery and Chemical Corporation’s recently developed weld- 
ing techniques make economical heavy aluminum weldments possible 


High strength, low weight, gas and liquid tight construction are a 


few of the characteristi 
fabrication. These techr 
of vehicles — landing 
sound basis 


FMC’s aluminum we 


research and development 


tary agencies to develo; 
the production of the 
Thousands of pounds of 
machined and tested to 
Over a score of protot 
quently tested by militar 
and construction. 


The economy realized tl 


fabrication techniques i 


aluminum M113 compet 


Welding costs for this al 


use of 


Optimum joint geor 


Maximum use of 
Maximum use of 
Maximum use of 
Maximum use of « 


These modern methods 


vailable through modern welded aluminum 
are ideally suited to the construction 
barges, containers — on an economically 


ng capabilities are the result of extensive 
work performed in cooperation with mili- 
eliable, economical welding techniques for 

im M113 Armored Personnel Carrier 


rious aluminum alloys were formed, welded, 


ct the best alloys and fabrication methods. 
M113’s were then constructed and subse- 
gencies to substantiate the vehicle’s design 


ough FMC’s development of welding and 
1 important factor...making the cost of the 


tive with the M59, its steel predecessor 


uminum vehicle were reduced through the 


try 
uy 


elding fixtures 

itomatic plate preparation equipment 
machine welding equipment 

<truded shapes 


ind facilities may provide the answer to 


your problems in procuring high performance equipment. 


The new aluminum welding techniques developed for the M113 





program and vehicle production, illustrates FMC’s fully integrated 


capabilities and facilities 





GET THE EXTRA SPACE SAVINGS - GET THE EXTRA RELIABILITY 


Exclusive Characteristics of these KLIxoN * Circuit Breakers 


| 06760 (MS24549) 
Series 





06760 Characteristics | 7274-2 Series 7280-2 Series 
Three Phase | 
(MS24549 
Thermal type . 28 VDC ard 120 VAC t 
ah AC short all ratings united 1 
8VDC: 4% tel 
limited rupture 





balanced load: 105% 
138%: unbalanced load 





Miniature two phases 100% 
‘ ne phase — 145 


oe 


balanced load 
60 sec 
8 ibs pen 
15 ibs reset 


50's 
Gs 


Procedure |, MIL-€-5272 
except 5G level for 5 amg 
rating 


8 oz. approx 


Available in 2 ~ hole 





| 

Availat ith au 
1274-2 | circuit (274-4). (D6760-4) or 4 ~ hole 
Micro-Miniature | eth et (06760-1) mounting 


i 





extra reliability because it is internally 
There is none other like it 


The D6760 three-phase breaker provide 
offering extra 


ganged one button, one case, no mechanical linkage 
This breaker and the the smallest available 


advantages in weight 


7280-2 and 7 


and space saving 
*Trademark of Texas Instruments Incorporated 


patie ~~ TEXAS INSTRUMENTS 
ny Ant tage ? INCORPORATED 


ton Circuit 


Breaker Catalog 
2810 FOREST STREET 


VISIT OUR BOOTHS AT THE AIRCRAFT ELECTRICAL SOCIETY SHOWS AT SAN DIEGO AND LOS ANGELES. 





COMPACT 
AiResearch 
60 cycle 
Actuators tor 


ground use... 


ee 


Po 





Picture Relayed by Echo | Satellite 


Members of Federal Communications Commission are shown in photo taken at Bell Tek 
phone Laboratories, Holmdel, N. J., transmitted by land-line to U. S. Naval Research La 


oratory, Stump Neck, Md., and then bounced off NASA's Echo I satellite back to Holmdel! 
Horn antenna shown in background was used to receive the picture. Left te right Inexpensive, lightweight 


Commissioners John S. Cross and Rosel H. Hyde, Dr. T. Keith Glennan of NASA 60 cycle motor driven actuators 


Frederick W. Ford, chairman of & CC, and Commissioners Robert T. Bartley, Robert 1 with integral magnetic brakes* are 
Lee and T. A. ML. Craven 


now being manufactured by 
AiResearch for ground radar, 
ground support and shipboard use. 

Unequalled in 60 cycle perform- 
ance, these extremely compact, 
lightweight actuators range from 
fractional hp motor size up to any 
desired hp in single phase, two 
phase and three phase design for a 
wide variety of applications. 

The above-pictured actuator is 
used in a ground radar system. It 
is driven by a single phase 60 cycle 
ac fractional hp electric motor 
and can be furnished with a feed- 
back potentiometer for use in servo 
applications. The entire unit weighs 
only 21% Ib. and is rated at 200 Ib. 
operating load. 

OTHER ELECTROMECHANICAL 
COMPONENTS AND SYSTEMS 
AC and DC Motors, Generators and 
Controls * Static Inverters and Con- 
verters * Linear and Rotary Actuators » 
Power Servos * Hoists * Temperature 
and Positioning Controls * Sensors * 
Programmers * Missile Launchers + 
Radar Positioners * Power Supplies ° 

Williamsgrip Connectors 
Your inquiries are invited. 


Printed Contact Relay Developed ieee Mite 


Printed contact relay, for use with printed circuit board, performs switching by mear operated magnetic t 
urmature carrying 12 fingers which make or break contact with printed board conduct 
Layout of printed circuit board conductors underneath relay armature determines eft 
relay configuration. Single relay can provide up to three-pole double-throw action or : ag 
trol six individual circuits. Only soldered connection to relay is for its operating coil. R AiResearch Manufacturing Division 
measures slightly less than one inch cube, is available with operating voltages of 6, | 

24 v.d.c. Maximum ambient temperature is 70€ Manufacturer: Executone, Inc 


Austell Place, Long Island City 1, N. Y. 


THE CORPORATION 


Los Angeles 45, California 
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mY | 
cn Manutacturing Divisions 


All-diffused Tl 2N1595 in TO-5 case provides superior static control 


Engineers at the Los Angeles AiResearch Manufactur- 
designed the 


in missiles and 


ing Division of the Garrett Corporation 
Turbine Overspeed Monitor for use 
aircraft. This 12-ounce unit utiliz 

5000 7 


+ 


romagnetic 


sensing at cps for firing controlled 


to provide 1 amp of current at 


rectifiers 


24 volts de. 


AiResearch specified 


These all- 


To obtain top missile reliability 
TI 2N1595 silicon controlled rectifiers. 
diffused highly reliable devices provide 
characteristics, size and weight savings ... in 
economically priced TO-5 case. TI provided AiResearch 


unique device 


the more 


with controlled rectifiers featuring guaranteed speci- 
fications, tighter leakage tolerances, and consistent 


stability. 


In addition to controlled rectifiers, AiResearch engi- 


neers have designed other Tl components into such 
equipment as temperature controls, frequency con- 
verters, and frequency monitors... applications where 


maximum reliability is of paramount importance. 
Contact your nearest TI sales office for price, delivery, 
and technical information concerning all reliable TI 
components. 


Remember... you can rely on TI! 


SILICON CONTROLLED RECTIFIERS 
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*Measured with 1K ohm resistor gate to cathode 
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ANOTHER DIODE/RECTIFIER PRODUCT FROM TI 


MOLY/G DIODES (mesa computer, general purpose, reference) 
e gallium arsenide microwave varactor diodes and tunnel diodes 
high-voltage diode stacks © controlled rectifiers  high-current/ 
high-voltage rectifiers © epoxy economy rectifiers © special 
encapsulated circuit functions ¢@ resistors and capacitors 


eS ae OS SP OD OP EE EP OD EP EP EF EP EF OP OD ED OS ED EP EP OP ED Ee EE OD EY AE EE ED ED EP ES SP SE GS OD GD SP EP EP OP ee en Oe UE OE SE EE EE EE ED GP EP GP GP GP GP GP GD GD GD GE GP ED SP GP GE Ge GP EP EP ED Ge GD a GP Ee GP Oe 8 Oe oe 
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See data sheet for switching information 
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SEMICONDUCTOR-COMPONENTS DIVISION 


TEXAS 


LIMITED a y 
” 
DALLAS ROAD . BEDFORD. enacan 13500 NORTH CENTRAL EXPRESSWAY « DALLAS. TEXAS 


| oo. INSTRUMENTS 


INCORPORATED 





Space Vehicle Battery Reliability Probed 


Santa Monica, Calif. — Important 
steps in improving reliability of space 
power systems will be taken later this 
month when industry and military 
representatives mect at the Army Signal 
Research and Development Laboratory 
to thrash out problems encountered 
with sealed nickel cadmium storage 
batteries 

The mecting held on Oct 
ind 19 (AW Oct. 3, p 

ordinated jointly by the Power Sources 
of the Army Signal Corps and 

Wright Air Development 
Its immediate to 
battery 


to he 18 


30), is being 


vision 
Force 


Division purpose is 


issemble suppliers and 


signers, to learn what th 


system de 
terices’ |i 


( nitat 
} 


» 


ms are, to gather infor- 


itters ind 
this 
characteristics can be 


Advanced Re 


ind 


on 
| rom 


patter 


mation requirement 


} 


excl t 


testing lange is 
h yped 
\ large-scale 
Projects Agency 
development prog: 
mium batteries for which funds report 
edly have already 
ted to follow 


\cal 


improved 
rescar§r( h 
| 


scare h 


im in nickel cad 
been allocated is 


per before the end of 


Preliminary Survey 
In a preliminary step, Cook El 
under WADD sponsorship, b 
battery users in 
list of ba 
organizat 


lina 


torag 


ng rag 

ympile a 

» 1 

paramet required = by 


ctive 1 
yf the sur 


Dp 


space pro 
vy. however. 
hE 

) 


i Grams 
are not ¢ xp 
mecting tine 

the difficulties with n 


pattecrics 


@ Structural defects and leaks. 
e Contamination. 
@ Corrosion of electrodes. 
In addition, que 
ee 


li I 


; 
LOS 


batteri 
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Laboratory of Johns Hopkins | 


navigation 
pass qualification tests, alth 


connection 


terics 


functioned well 
ph in the 
nick 


reported 


the 


Specific Systems 
] he 


Pp WCT 

program 
© Ranger—Ranger 
veloped by 
for NASA and to be employe 


landings will have 


| 
solar 
de} 
Ham 


with Hughes 


7in 


it secondary batteries. Hamilton said. to 
maximize watt-hr./lb. system perform- 
ance. Manually activated primary silver 
zine batteries planned for Ranger shots 
will deliver about 60-watt-hr./Ib. for the 
required discharge times. The first two 
Ranger flights, Hamilton said, will carry 
1 7,000 watt-hr., 120 Ib. battery capable 
of powering the entire spacecraft with- 
Is for 
more than of the 66-hr. flight 
For the next three Ranger flights 
will be dropped to 


the Navy 


program 
1+} 


with 
satellite 


selected for th 
Failure of | 
Pioncer V is attr 


supplic 


finally 


idmium 


out any power from the solar ce 


35 hr 


time 
the 


panel members di 
primary batter 

35 Ib. providing 10 hr. of operation dur- 
vehicle ing the 66 hr. flight. A diode power 
from solar cells to 


Jet Propulsion | ircuit will 
the primary Five functionally 


parate static inverter regulated power 


ystems of a number 


a Se 
including 


switch 
batter 
two orient 
cll panels, each of w upplies, ¢ 
watts in space t ' power 

JP! mtrol, data and command proces 
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provide p 


ich short circuit protected, 
r 90 communications, attitude 
lton, formerly of ing 
ind scientific instruments 
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] V 
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1S x17 in 


reporte d 
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will vehicles em- 


oriented with 
ls, according to Charles 


Missiles and Space 
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ind solar arravs 
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conversion and power SV stems th 
plan for a power information cent 


Power 
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official fr 
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Signal Corps 


on power sources in specihed ( l 
on fuel cells 
reports on thermoclectricits 


begun a similar effort on thermic n 


Power Information Center 


lo satisfy the growing need for hange and distribution of information on energ. 
irtment of Defense is initiating an ambitious 
f the Interservice Group for Flight Vehicle 


1 $100,000 tri-service contract administered 
1 Development Laboratory, will establish the 
to be known as the Inter-Agency Advanced 
nautics and Space Administration and Atomic 


Commercial and nonprofit 


The University of Pennsvivan 
S. Army Signal Rese 
the Interservice Grou 
litarv services. 

versity to report their work to the center 


Commission as well a 
being invited 


to all 


wccording to the univers 


are 


Proprietary information will be safe 


distribution governim«< 


In the first phase of the cent tion, information on government-sponsored 


to be distributed to sel panies in the form of project and status 
such topics as clectr electromagnetic, photoelectric, mechani 
md miscellar wer sources 


Id 


thermoclectric 


Companies which are active ind wish to be placed on the mailing 


of the are working and 


center must apply t ervice for which thes 
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The cet in four or five months, according to an 
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Arizona State University, 
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1 the collection and publication of data 
The 
boratory makes available similar quarterly 
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lor some time the services 
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Put this RCA Weather Eye on Your Aircra 


...and “see” the weather miles ahead! 


It’s the RCA AVQ-50 Weather Radar, specially designed for use in air- 
craft where weight, space and power are at a premium. 


In thousands of installations, the AVQ-50 has cut operating costs of busi- 
ness and executi aircraft, improved on-time arrival and increased pas- 
senger comfort. r ““geeing’’ the weather far ahead, your pilot can go 
around or between turbulent areas and often avoid long and costly detours, 
greatly increasing the effectiveness and economy of your aircraft 


Because it contributes to safety, as well nproved scheduling and fly 

comfort, weather radar has been designated as required equipment for 
most commercial airlines. By making the AVQ-50 lighter, smaller and less 
costly RCA makes it available to most executive and business aircraft. 


For complete information, get in touch with the nearest Authorized RCA 
Dealer listed on the opposite page, or address: Radio Corporation of 
Py _add 
merica, Aviation Division, 11819 W. Olympic Blvd., Los Angeles 
64, California. 


The Most Trusted Name in Electronics 


ADIO CORPORATION OF AMERICA 








For full information 
about the RCA 
WEATHER RADAR 
get in touch 
with your nearest 
RCA authorized 
dealer listed below. 


Aircraft Radio & Accessory Co. 
Denver Va Colorado 


Airmar Radio Service, inc. 
Ronkonkoma, WN. Y. 


AiResearch Aviation Service Co, 
Div. of Garrett Corp. 
Los Angeles 45, California 


Anderson Aircraft Radio Co. 
Detroit, Michigan 


Associated Radio Co. 
Dallas, Texas 


Atlantic Aviation Corp. 
Wilmington, Del. 


Butler Aviation, inc. 
Chicago 66, IMinois 
Butler Aviation 
Milwaukee 7, Wisc. 
Butler Aviation 
Washington, D. G 


E. Fornell & Co., Inc. 
Paim Beach, Florida 


Flightcraft, inc. 
Portiand, Oregon 
Florida Aviation Corp. 
Miami 48, Florida 
Gopher Aviation, inc. 
Rochester, Minn. 
Minnesota Airmotive 
Minneapolis 50, Minn. 
Ohio Aviation Compony 
Dayton, Ohio 
Piedmont Aviation, Inc. 
Winston-Salem, N. C. 
Quvolitron, inc. 
Burbank, Colifornic 


Reading Aviation Service, inc. 
Reoding, Pa. 


Remmert-W erner, inc 
St. Lovis, Missouri 


Robbins Aviation Corp. 
Pontiac, Michigan 


Roscoe Turner Aeronautical Corp. 
indianapolis 21, indiana 


Son Jose Avionics Co. 
Son Jose, California 


Smith-Meeker Eng. Co, 
New York 7, N. Y. 


Southern Airways Company 
Atlanta, Georgia 
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Standards for Space Solar Cells 


Santa Monica—Manufacturers and users of solar cells gathered here during the 
Space Power Systems Conference to hammer out standards for preparing, selecting, 
packaging, identifying and measuring the solar cells to be used in space power sys- 
tems. 

Systems manufacturers, many of them contend, encounter difficulties with solar 
cells largely because of the absence of solar cell specifications which would permit 
them to predict cell operation in the sun's light in space. In measuring their cells, 
manufacturers frequently use tungsten light sources, with or without filters, in 
finding the spectral response of the cells. Accuracy of these measurements is con- 
sidered to be about 10%. Not knowing the actual solar response of the cells, the 
engineer may not get the power he expects from his design. To adequately anticipate 
cell performance, one systems engineer caustically commented, it would be necessary 
to send a tungsten light into space with the system or bring the sun down to earth. 

As an initial step in solving this problem, representatives of a number of organiza- 
tions agreed to use Johnson's curves, which are a measure of the sun’s energy incident 
on a surface in space, in specifying the performance of solar cells. 

Among those participating in this second meeting of the industry-wide solar cell 
group, loosely sponsored by committees within the American Institute of Electrical 
Engineers and the Institute of Radio Engineers, were Hughes Aircraft, International 
Business Machines, Radio Corp. of America, Jet Propulsion Laboratory, Lockheed 
Aircraft, Hoffman Electronics, International Rectifier, Boeing Airplane, Electro- 
Optical Systems, General Electric, Johns Hopkins, Optical Coating, Space Tech- 
nology Laboratories, Spectrolab, Harshaw Chemical, Transitron, Texas Instruments 
and the U. S. Army Signal Research and Development Laboratory. Chairman of the 
Laboratory, Pasadena, Calif. 
lors volunteered to supply solar cells for round 
robin measurements of average spectral responses. Cells supplied by Hoffman, 


group is Arvin Smith, Jet Propulsir 


At its previous mecting, four 


l'ransitron, Texas Instruments and International Rectifier were checked by Hoffman, 
l'ransitron, Electro-Optical, General Electric, Lockheed, Boeing, Texas Instruments 
and Radio Corp. of America and were found to have widely varying spectral responses, 
it was reported. 





Division. Arrays are folded wit 
structure during launch an 





March and at the time said laboratory 
i efficiencies of the cells were con- 


tended later in a lazy tong sistently greater than 12% 








Nickel cadmium cells will be 


storage Rotation will be 


when the cells are in the earth 


© Advent—This 24-hr. commun 
itellite wall employ two padd!l 
olar cells distributed over 
cach and will be free to 
respect to the vehicle to maint 
tinuous alignment with th 
Oct. 3, p. 29), Richard Karch 
eral Electric Missile and Spa 
Department, reported Ch 
will be flipped once each orbit, K 


said, to reorient the paddle 
next orbit. Nickel cadmium 
provide energy storage during tl 


period fixed by Advent’s 


min 

Progress in research and de 
of later generation solar cells 
ported extensively at the 
The Army announced tests 
urements on the Signal Corps 
P-type silicon solar cell diffu 
phosphorous AW Apr +, p ] 
dicating the cell has greater 1 
to damage by high energy radi 
space than conventional N-typ¢ 
solar cells doped with boron 
Signal Corps first reported work 
the new cell at the Institute of R 
I.ngineers convention in New ¥ 


Tests on the cell were conducted at 
RCA Laboratories and supported by Na- 
tional Aeronautics and Space Adminis- 
tration and at Transitron Electronic 
Corp 

Further tests in the University of 
California synchro-cvclotron and super- 
vised by Dr. Joseph Denney of Space 
Technology Laboratories show the new 
ells to be four times more resistant to 
proton irradiation than are standard 
cells, the Army said. Exposure to the 
same radiation (protons with energy of 
740 million electron volts) degrade 
power output of standard cells 

In a report to the conference on elec- 
tron bombardment of standard silicon 
solar cells, R. G. Downing of STL 
inalvzed effects on solar cell efficiencies 
of exposure to radiation similar to that 
experienced by satellites. An integrated 
flux of about 5 x 10” electrons/cm.’ de- 
grades efficiency by about 25%, he said 
Experiments and subsequent calcula- 
tions show that about 65 mils of quartz 
or glass are necessary for protection of 
solar cells from 800 kev electrons in the 
trapped radiation bands, he concluded. 
Solar panels of the Project Advent com- 
munications satellite which may be ex- 
posed to sizable accumulated dosages 
luring its three-vear lifetime, will be 
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From THIOKOL’s Reaction Motors Division 


CRYOGENIC VALVES 


to handle all fluids and gases in 
flight and GSE applications 


WORLD's LARGEST FLYING VALVE (11” line size) 


@ Weighs only 50 Ib 
@ Flows 6600 gpm LOX 
@ 2.8 psi pressure drop 


This disconnect and check valve of extremely 
high reliability is being used in Project Mer- 
cury, America’s Man in Space program. It is 
a modified version of an RMD valve which 
has flown many successful Atlas missions. 


THRUST TERMINATION VALVE 


Extremely high response: 

15 milliseconds closure 
Handles liquid hydrogen, boron 
and other exotic fuels 

Weight: only 4 Ib 


Line size: 3 inches (no bigger than 
section of line it replaces) 


No external leakage paths. No dynamic seals. 
Readily jacketed. Can be used as main pro- 
pellant valve. As a scram valve for nuclear 
applications. Thrust termination. Flow 
measurement. Transient flow limiter. 


6” LIQUID HYDROGEN TANK SHUT-OFF VALVE 


3200 gpm. For shut-off, flow measurement, saturated 
fluid temperature determination. Readily vacuum 
jacketed. No shaft. No external leakage passages. 
Hermetically sealed. 


Theoko€ 


CHEMICAL CORPORATION 


The cryogenic valves shown here underscore another 
advanced and diversified capability of THIOKOL. For full Reaction Motors Division 


information, contact Sales Manager, Components Dept. Denville, New Jersey 





Radar-Tracked Balloon 


Balloon one meter in diameter manufac- 


tured by G. T. Schjeldahl Co. of Mylar plas- 
tic contains a corner reflector for radar 
tracking. The balloon, designated Robin, 
was boosted last month by Loki Dart rocket 
from Holloman AFB, N. M., to about 50 
mi. altitude where it was automatically 
inflated with isopentane. The balloon was 
tracked by radar down to 40,000 ft. altitude 
to measure wind drift and other metcorolo- 


il data 
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On Target, 


' Because... 


B&L optical-electronic-mechanical 
capabilities help align azimuth on 
Polaris Submarines 


To sharpen the shooting eve of this. 

deadly fish, Bausch & Lomb developed four 
different instrument systems to convey 
optical and electronic information between 
the missile Palite lteter package and the 
inertial navigation-system. 


Accuracy of these systems is 
measured in terms of one second 
of are: 1 part in 200,000. 


The integrated skills of Bausch & Lomb 
sped these four Polaris projects 

through every phase of development: 
complete original design, BuOrd 
documentation, fabrication. We'd like to 
apply the same skills to your project. 


ont 2 OT RAT a eee 


for B&L Capabilities Bulletin ... 

elp in the development and manufacture 
electronic-mechanical systems. 

« Lomb Incorporated, Military Products 
52110 Bausch St., Rochester 2, N. Y. 


BAUSCH-& LOMB 





. ey \ 


Lis 
ca ) 


As today’s weapons and sup- 
port systems become more and 
more complex, the need for 
teamwork and cooperation 
among contractors assumes 
increasing importance. Hoffman, a pioneer in 
the development of the TEAM concept, has 
acquired a unique capability in systems man- 
agement. Hoffman’s ability to draw together 
the specialized talents of several organizations aemieiaenene 
is demonstrated by the success of the eight- 
company “Tall Tom” Team for the U.S. Air 
Force—an example of how Hoffman can help 


solve your systems management problems. 


Hoffman /c.ectromes CORPORATION 


Military Prod 


3740 S. Grand Avenue. 





1 megawatt for rolled silicon sheet and 
thin sihcon film; power density of 15 
lb. kw. for conventional silicon cells 
nd rolled sheet and 0.8 (not including 
tructural material) for thin film; cost 
watt of $55 for conventional silicon 
ind roll ihheon sheet compared 

1.00 for thin film 


f 15, 5-15 and ii. everything 
for conventional . 
iheo ind films respec worked fine. oo” 
i ce-sponsored research with UNTIL 
war cells mad if thin films of cad , 
minum sulfide which offer potent il ad , IOWER 


intage f weight reduction, and at 


1 \ watts /Ib. and cost/watt figure FAILED 
vere detailed by A. E. Middleton of 


] “¢ hemical Co. Although films for just 


fabricated to date have not display | 


high efheenc 1 20 sq. cm. active . | . % 5 seconds 


T ha efheiency, 3 sq. cm. film 


t 
larshaw 


2 o\ } Cas ¢ +! lar 
>. the irge arcas if Mitth $Olar Ce 
nade with economical watts per pound 


} 


itios which mav be fabricated and 


to solar radiation might provide 
mmpetiti ¢ with conventiona 


Solar converter svstems pre 


“The approach was normal. The pilot reported over the middie 
marker. We had radar and e contact. We were just about to 
advise him that he wa the glide path when we suffered 
a power failure. In five seconds we were back on the air, but 
mg there was no target on the scope. There was no answer to our 


FILTER CENTER ~_x call. There was no plane on the runway.” 


00000 This could ene sea in altogether patent na if cae roan ae 

y ; Uninterrupted Power Supply had been used for standby power. 
> ADD to Fund Bionics Effort— When prime power fails, UPS restores Full Voltage in 1.5 Milli- 
Nearly $1 mullion is budgeted by seconds. Radar contact, voice contact and corrective action could 
Wrght Air De velopment Division have gone on normally with absolutely No Power Stoppage. 














Power insurance in the form of these diesel-driven generating 
inits is available in capacities from 10 to 200 kilowatts. The 
ical engine turns over only when it's needed. . . operating and main- 
ms and deve lopment of com tenance costs are neglis 


fwork ( vstct pabl . 
ane 1 wns Can you afford anything less than this form of standby power for 
, nterested ; 
n. intcrested your applications? Demonstrations arranged at our plant. 
ul ubmit an mforma 
utlining ideas, to WADD a 
lechnology Laboratorv, At POWER EQUIPMENT DIVISION = 


ee CONSOLIDATED DIESEL | VF 4 verse 
> Centaur Computer Shows Reliability ELECTRIC CORPORATION | 1% “nsec Group 


} 


First airborne digital computer, built 880 CANAL STREET + STAMFORD, CONNECTICUT 
r use with Honevwell 15519 LANARK STREET + VAN NUYS, CALIFORNIA 





tem in the Centaur 


AVIATION WEEK, October 17, 1960 





Polaris Launch Stresses Simulated 


Polaris guidance and flight control systems are subjected to simulated launch stresses by 
Lockheed Missile and Space Division's Flight Simulation Laboratory, Sunnyvale 
a three-axis flight table which simulates roll, pitch and yaw 


Calif., by 
ind an analog computer which 
mathematically simulates translational degrees of freedom experienced in 


a launching 
Three-axis simulator is shown 


Air | pon 
AN ARC-27 UHI 


» Electronics Dictionary Issued—A 


e ciecti 


maintenance 


P Long-life Tube for Satellites—Ne 
encil tnode, developed by R ( 
i 


> Automatic Checkout to Be Evalu- 
ated—Service tests inten ' , 


} i Dot! 
ine whether avionics equipm« ind Development Laborator 
{ ind tested me 


equipment P Facsimile by Meteor Trail 


nd more reliably than ) maps have been 


Ider manual techniques 1 eing Ca tr nitted ra 900-mi 


70 


en Ilhnoiw and New York 
means of meteor-burst technique § 
bret htetime of a singh 
kxpernmental results indi 


" 
ferry 


KcVing rat up to 
econd can be obtained 
transmitter ypcrating at 
mbic antennas pro 
n Meteorfax pr 
wv Radio ( pora 
onsored by USAT 
h Laboratori AW 


Yi 
/ 


’ 
it 


> First BMEWS Station Operational— 
Air Force declared the first Ballistx 
Missile Early Warning System 
Thule, Greenland, operational Oct 
Second BMEWS station at Cl 


tation 


Ka, 1 cheduled to become Opera 


Mil nent summct 


> Weather Stations to Receive Tiros I 
Cloud Photos—Fighteen kev recenwing 
of the U.S. Weather Bureau 


P Signed on the Dotted Line Ma 


e National Research Corp.. 
Ma ¢ ay 


t \W 
Division 
e HRB-Singer, Inc., 


ply specia 
equip 
net quick rca m capability fa 

ty at Wright-Patterson AFB, Dayton 

e Specialty Electronics Development 
Corp., Syosset N_. Y., $1,165,000 award 
ie ' 


UU) ntract t ! 
} 


ronic countermeasure 
, 


; 


Thatditial ‘ ” me 


1 in shelter on a military t 


k 


Inc., 


sy it i 
¢ Thompson Ramo Wooldridge, 
two ntracts totaling $700,000 from 


Army Engineering Research & Devel 


Laboratories. Contract includ 


op 
tion of existing Kelsh Plotter 

rmit automatic generation of con 
tour lines for preparation of topographic 
maps, using signal correlation tech 
nique Second contract covers full 


jutomating the map compilation task, 
ng sma | il computer to create 
+] 


mathematical-phvsical model of — the 


tere graph [ ctions on which the 


in be measured W ork 
IRW’'s Int 
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Ground Station Communicates With Courier Satellite 


Signals from Courier delayed-repeater satellite (AW Oct. 10 tion and track f Courier and communicating with it (AW 
p. 29) are received at this ground communications station, devel Aug. 29, p. 7 sclow is interior of the nearby control van. Con 
oped for U.S. Army Signal Corps by International Telephone & sole in foregr | is a switching and data processing center which 


Telegraph Corp. Above is antenna which serves for both acquisi monitors, contr lectronic functions of satellite, ground unit. 
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MIRROR IMAGE ON BOTH COASTS 


EAST ELECTRICAL TIMING DEVICES 
WATERBURY, CONNECTICUT 


ELECTRONIC TIMING DEVICES WEST 
CULVER CITY, CALIFORNIA 

Have it your way: electronic or electro-mechanical timing devices and test 
equipment. @ The A. W. Haydon Company will design and manufacture 
either type...or both...to your rigid specifications. And with the same 
precision, compactness and high reliability as always. @ For electro 
mechanical devices call on our timing specialists at Waterbury, Conn. If 


your requirements are electronic, our Culver City, Calif. plant can meet your 
needs. @ On either coast...on both coasts... there's only one A. W. Haydon. 


COWbYMA. 


VADOV 


NEW AVIONIC 
PRODUCTS 





¢ Power amplifiers, Models PA-10, 11 
ind 14, for use in 215 to 260 me. te 
lemetry range. Model PA-10 provides 


10 watts output, measures 2 in. x 1.56 


in 3 in. and weighs 9 oz. Model 
PA-11 delivers 10 to 25 watts while 
Model PA-14 can deliver 100 watts 
United Electrodynamics, Inc., 200 Al 
endale Road, Pasadena, Calif 


e Se eigen mism components for au 
itrol applications including 
tors and compamon tran 

ontrollers, pulse generator 
ower supply. Step servo mo 
yperates bi-directionally on 


witched va logi con 
yng rate. Con 

im) ™ operated i 

r digi tal to-analog con 
mation De: lopment Corp 


n Blvd... | owen Cit 


© Recording paper for use in multitude 

f applications including xy, xvz, dé pth 

ent and facsimile recorders and multi 
The ‘Timemark 

capable of handling 

> | 


Vv 


g speeds because of 3 
ind = stvlus pressure require 


. Westrex Corp., 540 West 58th 
Se ew York 19, N. ¥ 


@ Digital voltmeters-ratiometers, f 
git 34A and five-digit V35A, in 
le pri ntrol to permit printing 
ignals isolation of sig 

om chassis ground for 
re floating up to 300 volt 
round, remote a dc 
witchover, imecreased input impedance 
in ratio measurements and front-rear 
input connections Both meters have 
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transistorized “needless nine” logic em 
ploved in company’s previous series 30) 
meters. Meters measure d.c. voltag 
from + 100 microvolts to + 1.000 volt 
ind d.c. voltage ratios from + 0.01 
Accuracy on the for 
LO] on the former 
m latter. Non-Linea 
Del Mar, Calif 


e 1). ©. torque motors, pancake, multi 


rmancnt-magnet tvpes for u 


t rquers 


foature 


wa. 


These are men you should know 


DELAVAN FUEL INJECTOR SPECIALISTS 


Their names are Robert Freed and John Esbensen. They're 
Delavan Fuel Injector Engineers. Both are fully qualified 
to discuss the technica ects of fuel injector application. Bob 
Freed holds an E.E. from Kansas State U. and has had six years 
of jet engine experience. John Esbensen has a B.S. in General 
Engineering from Iowa State University and over eight years 
experience as a sales e1 er. These men are ready to come to 
you. They and the staff project engineers and production 
specialists at Delavan a the main reasons leading turbo-jet 
rocket and APU manufacturers rely on Delavan for fuel injection 
problem solving 


If fluid metering and at ition are part of your product, take 
advantage of Delavan’s specialized experience and proven ability 
to deliver aircraft qualit t high production rates. Send specifi- 
cations to the address bx for obligation-free recommendations 


DELAVAN 
A lanufacla ung ee dmepany. 


¢ Digital signal simulator, ESS-500. { WEST DES MOINES, IOWA 
¢ \l bey , +} ] 


wc hel igital output of ai 


Ott Avan 
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Air Force space studies aimed at cracking military problems 
also reveal potential civilian benefits 


Progress in space research is so rapid 
that consideration must now be given 
to projects you'd have scoffed at a 
few years ago. For instance, develop- 
ment of a nuclear rocket could drop 
payload costs so low that it would be 
economically worthwhile to import 
rare materials from other planets. 


Projects such as this are the daily 


fare of engineers at Douglas. Right 


now they are studying the many prob- 
lems related to interplanetary explo- 
What 


water, 


ration: Can humans survive? 
about temperature, gravity, 
food ... and fuel for the returr 

Douglas has been finding ar 
to such problems since 194] 
answers are seen in action every time 
a Douglas-built Thor boosts another 
payload into space. 


] nese 


Development of nuclear power, 
utilized in space ships like thi 

Douglas concept, will speed the 
day when man will travel in out- 


er space and use its resource 


DOUGLAS 


T AIRCRAFT © AIRCOME® « 


RT EQUIPMENT © 








AIRBORNE actuators 


POWER FUEL JETTISON 
CHUTES ON NEW Canadair 


Forty Four CARGO CARRIERS 


borne or ground multiplexer and 


digitizer for calibration and checkout 
Controls permit selection of word 
ength, frame rate and length, operat 
ing frequency and frame position for 
naster syne and fixed data words. Inter 
changeable coding modules which plug 
in flush with the front panel enabl 
mulator to generate binary, bed, ex 
biquinary, hexidecimal and 1224 
mipletely transistorized unit occu 








5} mm. on the standard 19-n. re 
Iclemetrics, Inc., 12927 S$ 
\ Gardena, Calif 





Airborne’'s Model R5100M1 
actuator contracts to force tele 
¢ High temperature antennas, for oj ing fuel jettison chute downward {1 


tion at t mperatur » AS ig s 2 UU wing by means of a radius ar 
nd shock nvironments a high i rt axie. Cam on axle opens 

’ ueh micros rh < 
frequency rang throug icroswitch wher 
dump position 


Linear actuators by Arbor ’ oad of 750 Ib. and have an esti- 
provide safe, dependable aut t mated life of 3000 cycles at rated 
fuel jettison facilities for Car rs load and duty cycle. 
new Forty Four tail-loadi ' 
This is an example of how Airborne 
planes. To get rid of exce 
actuators are relied on by designers 
during flight, all the pilot ;, 
is flick a switch. The Airbe 


units automatically take over 


for vital safety functions in modern 
missiles and aircraft. Whatever 


nal fuel - your design problem, we can help 
ciescoping uc pettisor 
you solve it. Where your require- 

below the wings, and 

he hiol elect: ments are not unique, we provide 
The high-gain diclect dumping 


with thin acrodvnamic a line of modular type actuators, 


ha end-fire radiation These actuators weigh only 4.5 Ib both linear and rotary, that will 
Manufacturer: Don-Lan ind contain a 26 volt d- simplify design, production and 

mics, In 1131 Oh mpic Blvd field, series wound, reversible to delivery. Or we can build actuators 
Santa Momica, Calif and a radio noise filter effect to your specifications to do the job 
to 150 mec. They allow a dut ¢ safely and dependably. Just give 


e Magnetic shift register clements, in ; 
n sulated postage-stamp size pack of .4 minute on 30 minut tT us the facts on your particular 
i} po 5 st ‘1 } ( 

h capable of storing one bit and will take a maximum 0; ting need and we will promptly submit 
load of 2200 Ib. Yet t A a proposal. Contact any of our 


operate at only 14 volts offices for further information. 


saan ft We ) en) = 
anf. : f aa Ls = ' sail 
Engineered Equi} for Aircraft and Industry 


AIRBORNE ACCESSORIES CORPORATION 
HILLSIDE 5, NEW JERSEY . ffices in Los Angeles and Dallas 
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nodules w 
) 
Represent 


ransfer 
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e Automatic recording thermobalance 


pound 


} 
result 


vated temper 
Reprint 1] 
Manufactur 
( S030 G 
Md 


e Electromagnetic radiation meter 
Model BS6L1, lightweight portab 


strument for measuring radiation 


TV Camera Photographs Missile Components 


Lockheed Electronics Co., of Plainfield, N. J., has developed a space vehicle or missile 


mounted television camera which will allow engineers to view internal components during 


the weapon's flight. Cameras can be mounted both inside and on the outer shell and are 
designed to withstand speeds up to Mach 15. Functioning of the vehicle and its internal 
components are shown on a ground monitor and simultaneously photographed on motion 
picture film for later evaluation and for a permanent visual record of the flight. Artist's 
conception shows how the camera would transmit a picture of stage separation of a space 
vehicle to the ground monitor. Inset shows an engineer holding the actual camera, which 
is about the size of a milk bottle and which utilizes a standard 16 mm. motion picture lens 
Device has been designated Video Telemetcring Camera System (VTCS). Company savs 


system could be used in test flights preceding a manned space vehicle shot 


MOTOROLA 





HEAD IN 
THE! \CLOUDS 


> 
f 


FEET ON 
THE GROUND 


DOWN-TO-EARTH cost orientation 
at Motorola begins with disciplined 
research applied to creative ideas 
and, progressively, pervades every 
stage of development, assembly, and 
final production. Ultimately it is 
reflected in lower field maintenance 
and support costs consistent with the 
desired level of reliable performance. 
This acute awareness of total cost 
versus initial cost, sharpened by more 
than thirty years of competitive 
experience and commercial success, is 
haracteristic of Motorola’s complete 
military electronics capability 
in terms of systems, equipment, 


. : 
sd F- ae 
rt a and Solid State components. 


w 


Because of its demonstrated capability 
Motorola is engaged in many complex and 
idvanced programs. For example 
* Military Communication Systems & Equipment 
ata Transmission, Processing & Display Programs 
e Systems. Electronics & Instrumentation 
Warfare & Countermeasures Programs 
bmarine Warfare Systems & Equipment 
ed Research & Development in Microelectronics 
nced Radar & Sensor Developments 
tate Developments in Materials & Devices 
* Navigation Systems & Equipment 
veillance Systems 
re detailed information is available 
comprehensive brochure 


< 


Experienced scientific personnel seeking 
pportunities to advance in these 
elds are invited to contact the Motorola 
ffice in the location of their choice 





CHICAGO 5 N 


146 N RTH CICER 


Military Electronics Division SCOFTORALE, ARIZONA 


RIVERSIDE, CALIFOF 


_ 8330 INDIANA AVE 





AERONAUTICAL ENGINEERING 





Short SC.1 Control System Detailed 


Flving Britain’s Short SC.1. VTOI 
research vehicle requires a combination 
of helicopter and fixed-wing techniques 
plus one or two techniques that are 
unique to this aircraft 
e Like the helicopter, vertical flight 
controlled by the pilot's left hand u 
a power lever similar to the collecti 
pitch control for a helicopter 
e Like the fixed-wing plane, aircraft 
trim and controlled by a 
conventional stick in the 


attitude are 
pistol-grip 
| I 
center of the cockpit 

e Unique to the SC.1, transiti 
inisms have ped 
ered flight 
ind the horizontal 

the 


been deve 
, 

petween the 

phases 


tw) 


il d tl 
f the cockpit for 


borne phase of flight 


Design Function 


] } 


ntroi Chat 


or I te 2 


ai * 


with a fifth 


forw itd pro 


RB.108 lifting 
RB.108 engine 


engines 
used for 
pulsion 

The delta-wing geometry of the plane 
wail ible com 
known 


best 
a shape of 


was chosen as the 
promise between 
characteristics and a possible future con 
figuration for a jet-lft aircraft 

The fundamental 
bove hft and 
control that 
the aircraft through its 
rom hovering to maximum, an 


needs ove! ind 
propulsion were for a 
would 


system mancu 


entire speed 
range 
stabilitv-augumenting system for th 


of the 


basic parameters to de 


speed end velocity bracket 
engineering team 
i develope the SC.] 


} 
Al 
Oc*. ]2 1959. Pp S4 an 


AW 


Neont 


Tilted Thrust 
ir RB.10Ss are installed in tl 
iN pairs, Cac h pair trunmon 
tilt in the fore-and-aft plan 
leg. forward and 
tical. All four engines ar 
lraulic jack to positi 
pushbuttons in the cockp 


OF 


The fe 


emergency system 
tem fails during 


m t 


li sine 


P.1B Uses Glass Fiber Rocket Pods 


Retractable glass fiber rocket packs, developed for English Electric P.1B Lightning jet 


fighter, holds 48 2-in. rockets which « 
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in be fired in a single salvo, or in sequence 


were between the forward position and 
vertical, or tilt full aft if they were be 
vertical and aft 

The control conventional 
for the wing-borne portion of the flight, 
manual push-pull system 

except for the elevator 
is powered to guarantee irr 
Reac 


system is used for the low 


tween 


system 15 


using i 

throughout 

whi h 
rsibility during vertical flight 


} 
control 


tion 

peed and hovering regimes working on 
bled from the 

gh a ring manifold to pit h noz 

fu clage 


compressors ind ted 


ind roll nozzles in 
tem 


iugmentation 
wnd roll 


itch 
sponsible for 


the 


| 
itl ch wos one 

Ii} ( of 
e Servo manual, where th 


’ t is proportional to the 


yperation for the 
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| roll XC 


transitive 


inte 


co kpit 


handle these 


Hupp 


mn othe entct 


AVIATION WEEK, October 17, 1960 





French Test Fouga 175 Trainer on Carrier 


French Fouga C.M. 175 Zephyr naval trainer makes a carrier landing 


The aircraft, pow 


by two Turbomeca Marbore IIB turbojets rated at 880 Ib. thrust cach, is a Magister tra 


modihed for carrier catapult takeoffs and arrested landings 


ind rudder pedals ire al 


f the co Kpit 
1 fitted. Engine 


na ony 
ide and automat 


thre tarboard in 


\ft 


} 
mulision 


used to spin up the four lift 


I 


tarting speed. The pilot flips 
itch on ( 


ind then opens 
our high-pressure fuel 
start simultane 
left-hand lever 
ective pitch 
pilot 
engines and 


round. At 


Iransition starts bv tilting the en 


gines to the accelerate position, initiate d 
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Saab J35 Draken 


Saab J35 Draken jet fighter armamer 
From left a 
rockets. a Sidew 


ur-to-surtace 


plane in this photo 
19 7.5 cm. air-to-air 


13.5 cm 


rocket 


bomb, six 
cannon, an air-to-air rocket pod, an 


ventral drop tank. 


vstem to 
reduces lifting 


troy + 
lili he 


witches the auto-stabilization 


non-automatic mode, 
Qin speed to idling and 
SC.1 slightly nose-up 
He then shuts off the fu 
the 


m ple te 


Down to the Ground 


} 
} ‘ ; 
( ing 


sition and Da 
reases power on engine 
id g ough tarting 


vcle as 1 wer he ground 

When the four RB.108 lift 

ght up, there is a nose-up change in 

which he compen 
( trim switch 

yuinted on the « stick. | 

ne starting air is turned off, and auto- 


s put inte 
] put l 


gine 


mgitudinal trim 
with the ele 


nitro] 


+r 
tabilizing system 
itic mode of operation 
Final check the 
ll «+ 


k fully in pitch and roll to check 
functioning of the nozzles in the re 


onsists of mov 


tion control system, and then check 
stabilizer fault-dete 


the 


tion system 


ig the 
During final turn-in, 
tude ind check the 

full 


lowers the 


ort burst at 
oach, he 
uts the propulsion 


speeq 


yr 


Armament Displayed 


uxiliary equipment is grouped around the air- 
ler-wing drop tank, a rocket pod containing 

to-air missile, a 1,000 Ib. bomb, a 500 Ib. 
ce 160 lb. flash bombs, a 30 mm. automatic 
ving drop tank, another Sidewinder and a 
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of engine parts reduces produc 
tion lead time at Rocketdyne 





cost of space 
own to earth 


Behind the thundering performance of Rocketdyne’s en- 
gines, a significant reduction in the cost of power for Amer- 
ica’s missiles has been quietly achieved. Today, Rocketdyne 
engineering skill and efficient production methods make it 
possible to power two missiles for the cost of one in 1957. 

Rocketdyne, the pioneer in rocket science, was first with 
power for America’s long range ballistic missiles —first with 
power tor outer space. In establishing this tec hnological lead- 
ership, Rocketdyne developed new management concepts at 
every level of operation, from early design through final test- 
ing. The result is outstanding technical achievement at the 
lowest possible cost. 

In data processing alone, advanced techniques are saving 
engineers hundreds of hours of experimentation and testing 
and have contributed to a 37 percent reduction in Atlas 
engine costs for the Air Force. An intracompany communica- 
tions network links test stands and research laboratories in 
Missouri, Texas and California; gives management the daily 
status of every program—whether it’s on schedule, what parts 
are in short supply, how the production line is performing. 

Through research, engineering, and management, 
Rocketdyne is constantly at work not only to increase thrust 
performance and develop new propulsion techniques, but at 


the same time to reduce costs a slong the line. 


25 of America’s 28 successful satellites and space probes have been 
launched by Rocketdyne engines. 


PACE 


ROCKETDYNE fz 


DIVISION OF NORTH AMERICAN AVIATION 
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ty” tk As 
. Se) 
The Task Proride ce le stial accuracy for masaeire sensing de rices. 
The Solution Hydrostatic be aring / 


‘is ’ ” 
“trictionles support, 


, , ’ ’ 
In Polaris submarines and other military aj tions, these 
hydrostatic hearings, dere loped 4 ortronics, are pa cularly gsuiled to 
rirtuall y fr ctionle 2 upport fa laras ructure, u "h can he 
ae , 
po itioned accurately bya rro / ' / i uy ene sa, runout or 


binding yet extremely sti 


A NOTE FOR TALENTED ENGINEERS: 
We invrile your inquiri s fo importa positior 1 Nortronics’ 
Pre C1810N Produet De partme nt ‘reell { galarve for quali fie d men 


an both our Systems and ( om prt 


Contact E. P. Reardon 


PRECISION PRODUCTS DEPARTMENT 
NIGS NORWOOD, MASSACHUSETTS 
Field Offices 
Highway #4€ 2486 Huntington Drive 


A Division of Tetert New Jersey San Marino, California 


Telephone: ATlas 8-1750 Telephone: ATlantic 7-0461 


NORTHROP CORPORATION wwe -tosorouck Heights 871-0 TWX-Albambra 9619-U 





Rohr Delivers Boeing B-52H Struts 


Wing struts for the first Bocing B-52H ject bomber are inspected during unloadin 


tions at Boeing's Wichita, Kan., Division, where the plane is under construction 


| 


were built by Rohr Aircraft Corp.; cach of the four struts will support two Pratt & W 


J13D turbotan engines. 


th t nm the engines and in 
hrust of the lift engines br 
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easing thrust on the lift engines 
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New Funds Awarded 
For Hydrofoil Boat 


W ashington—Dynam Develop 
1 in affiliate of Grumman 
g p., has a $428,000 
contract from the Maritime Admini 
tration to build a set of super cavitat 
ing hvdrofoils for use on the 90-ton 
iuminum hydrofoil boat the compan 
is scheduled to launch next June 

The mpletely submerged supercavi 
tating foils will give the 90-ton boat a 
yp speed of about 100 kt., compared 
with approximately 60 kt. using the 
urface-piercing, subcavitating foil 
tem being constructed under the orig 
inal $1.5 million fixed cost Maritime 
Administration contract for the boat 
that was awarded carly this vear The 
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U-2s Assigned 


To Australia 


Canberra, Australia—T1 
heed [ high-altitude 
urcraft wall erate here next 
part of a fleet f more than 
urcraft 
phere sampling 

Australian Defense Muinist 


> umpling 


rain 


lownle sald 
) 


will check nuclear fallout and 


tivity in the upper itmosph 


region betw en 44 ind VU 


latitude 


blight 


November flight 


example... 


FIBERITE 


Compression molded 
high temperature 
insulation materials /, 

wf 
at work... 





red eyé’ | 
missile - 


Nose Cones, Blast Tubes, 
Exit Cones and Aft Closures 


Minimum erosion, ablation 
combined with dimensional 
stability and shock resistance 
over 5000°F. 

Fiberite compression molded 
high temperature insulation 
materials designed for MIL- 
M-19536 applications; chopped 
fiber impregnated phenolic 
with special reinforcement 
materials as fiberglass, graph- 
ite cloth, ceramic, and quartz. 
Fiberite insulation is specified 
in the LAR, Bull-Pup, Polaris, 
Minuteman, Nike Zeus and 
many others. 


EXPLORE FIBERITE 

Missile engineers will find our 
research helpful in solving 
problems requiring materials 
for special performance. Write 
factory for bulletinon high tem- 
perature insulation materials. 


SALES OFFICES IN 
PRINCIPAL CITIES 





THE FIBERITE 


CORPORATION 
Dept. AW 10 
510-520 W. 4th St. 
Winona, Minnesota 








How 
High-Volume Markets 


opens the door to 


for Precision Parts... 


THE KEY: ease of machining coupled with light weight and performance! 


More and more component parts manufacturers are discovering that titanium clears the 


way to new profit sources. By substituting titanium for heavier materials, their components 


are performing better .. . : 


ire lighter in weight. more compact and stronger. better able to 


withstand corrosion. to resist deflection and dimensional loss at high temperatures. 


And best of all they are finding that they are able 


with the same equipment and with short lead times. In other 


. to great precision... 


words. production ata profi! 


EASE OF MACHINING . . . THE KEY: Fabricators who have worked 
with titanium have found that it will machine in general as 
well as the stainless steels, with little modification in 
equipment 

Titanium doesn't work harden as fast as the austenitic 
stainless steels, copper and alpha hbrasses. It has a low 
coefficient of friction, requires low shearing forces and is 
free from notch sensitivity. As a result low microinch RMS 


finishes can be obtained. The necessary techniques low 


cutting speeds, high feed rates, copious coolant, sharp tools, 


rigid equipment, high speed tools — are described in detail 
in TMCA’s technical brochure “Titanium Machining Tech- 
niques.” Write for your copy 

For technical information on titanium or for referral to 
competent fabricators of titanium components, call on the 
Technical Service Department of Titanium Metals Corpora- 
tion of America, or the TMCA sales office in the city 


nearest you. 


to machine titanium parts in volume 


TIMET 


TITANIUM METALS 
CORPORATION OF AMERICA 
233 Broadway, New York 7,N. Y. 

SALES OFFICES: NEW YORK 


CLEVELAND ¢ CHICAGO « DALLAS « LOS ANGELES 





@ KEARFOTT: “. .. better machining . . . faster running time . . .” 


The all-titanium 6103 electrohydraulic servo valve made 
by Kearfott Division, General Precision, Inc., is designed 
for an Army ground-to-ground missile. According to Kear- 
fott, the decision to go to titanium (Ti-6A1-4V) was based 
on an analysis program that generated the following com- 


parisons 


@ Weight reduction “Use of titanium in place of stain 
less steel in all structural members of the valve results in 
a weight reduction of 28% (4.8 oz).” 


e High strength-to-weight ratio “Use of titanium in 
place of aluminum and stainless steel results in a smaller 
valve, without sacrificing the rugged construction essential 
to high-pressure hydraulic components 


EE BRIO BEB ee. vee Me ee 


VOI-SHAN: “. . . hundreds of thousands of 
titanium fasteners per month.” 


t of the SAC is 


aced stcel in 
ng B-S2H. The 
800 pounds per airframe 
m grade 1)-6Al 4V. 1 sed in most of the 
ners is 43 lighter than stee¢ 
s tensile trength of 160.004 psi 
rior fatigue resistance af 


tance 
. easily maintaining tolerances . . . of 0.0005" 


ifactur 
tes from 
types d 


Lockbolts, Hi-Torque 


what Voi-Shan report Accord 
Tom Harker, Chf. Mfg. Engineer, “Titar 
hining and other fabrication charact 
ibled us to produce hundreds of thousands of 
um fasteners per month. Quality ts high, too 
imple, we are easily maintaining tolerances on bolt 


lies of 0.0005-in. It’s all a matter of proper technique 





e 
ni 
va 


alt 


ros 


Low thermal coefficient of expansion “Use of tita- 
danger of loosening shrink fits at ele- 
te that would occur if stainless steel or 


mi were employed.” 


Corrosion resistance “Use of titanium provides cor- 


wr qual to or better than stainless steel.” 


Machinability Because titanium is highly machin- 


able, \ production is easily maintained. For most 


mach tions, titanium shows better performance 


than ty; tainless steel. By utilizing high-powered 


machir t the proper speeds, faster running time 


Was aci 


RAYTHEON: ". . . helped us overcome... 
turbine wheel distortion . 


pany, prime contractor for the Army’s 
System, switched from steel to titanium 
Sn in the manufacture of its turbine 
ites the missile’s electrical power unit 
0 rpm in temperatures up to 1300°F 
rformance was previously hampered 
lems 
yject Engineer “Titanium’s com- 
weight, high tensile strength and 


ty at high temperatures, gives us the 


listortion caused by build-up of high 


luring operation.” 


SCHELLENS-TRUE: “. . . able to reduce our 
machining price appreciably .. .’ 


orporation, Ivoryton, Connecticut, 
of turbine wheels such as the Ray 
ile unit shown, reports a preference 
1 manufacturing standpoint 


| P Schellens says. Since Raytheon 


1 ‘ 


ess steel to titanium for its turbine 
n able to reduce our machining price 
maintaining tolerances to 0.0002-in. 


ery schedules.” 





rks i, \ oe ; ; COLD-GAS 
= #3 * / REACTION JET 
‘ a 


-_ 


NITROGEN 
SUPPLY 


FREE 
REACTION 
SPHERE 


* SOLAR 
>», TRACKER 


SATELLITE STRUCTURE 
ON AIR PLATFORM 


STABILIZATION IN SPACE At Bendix, we are pointing to space—with 
the free reaction sphere. Now under test, this advanced concept employs a 
Single free sphere for accurate attitude control to meet tomorrow’s require- 
ments for scientific and military observatories. Career opportunities also 
include advanced systems development in satellite communications, infrared 


reconnaissance, magnetohydrodynamics, and manned space stations. 


BENDIX SYSTEMS DIVISION bey 


ANN ARBOR, MICHIGAN 





MISSILE 
ENGINEERING 





Allison Builds Minuteman Cases 


First stage rocket engine cases for USAF’s Minuteman intercontinental ballistic m 
sile are being manufactured by Allison Division of General Motors under subcontr 
to Thiokol. Case consists of several cviindrical sections machined from high strengt 
steel and welded in special fixtures (above). Below, inspector checks thicknes 
Allison also makes Minuteman’s vect 


‘wy aud 
amy tin! 


forward closure of second stage rocket case 
ing nozzles, connected to the aft closure. Nozzles are electronically controlled 


Se 
ee | 


Optical instruments are used to perform dimen- 
ional inspections on finished cases. First stage 
rocket engine case shown here is 20 ft. long, 65 


». in diameter 


Finished and machined closure dome and nozzk 
re assembled for welding. In_ back 
und is first stage rocket engine case in weld 


fixture 
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Use the Gyro Tester approved for 


USAF Air Defense Squadrons- 


HONEYWELL RATE GYRO TEST SET 


Rugged - Reliable- Accurate 





Power Supply 








Calibrator 





Rate Table 





Now you can eliminate rejection of inertial compo- 
nents and sub-systems by USAF Service Squadrons 
because of differences in test results. [f you perform 
your quality control tests on the same type of gyro 
tester as that used by USAF, such discrepancies can 
be avoided. 

The Honeywell Rate Gyro Test Set No. 32589 (FSN 
4920-705-7536) has been accepted by the Air Force 
Over eighty have been purchased for use at squadron 
level. This equipment combines the ruggedness to with- 
stand the abuse of field service, the reliability associ- 
ated with the environmental specifications of MIL-E 
4970, and the accuracy of a laboratory instrument 
Highly trained technical personnel are not required 
to operate this equipment 





—— 
CUSTOM DESIGN 


For ranges up to 1200 deg/sec., and ac- 
curacies and tolerances other than des- 
cribed above, Honeywell can custom design 
and manufacture specialized Gyro Test 
Equipment to requirements. 











This Gyro Test Set consists of a Rate Table, Calibra- 
tor, and precision Power Supply. Rate Table,” with 
holding fixture for instrument under test, is turned at 
a variable angular rate up to 120 degrees per second 
The Table is self-calibrating at 5 deg/sec. increments 
by means of a built-in stroboscope. Input rates are 
continuously variable. Calibrator permits checking 
pick-off voltage outputs for many other devices such 
as accelerometers and rate-of-turn indicators. AC pick- 
off output voltages can also be measured. Power Sup- 
ply is 400 cps but other frequencies for pick-off or 
motor may be used. Write for Technical Bulletin BM- 
SGT-1 to Minneapolis-Honeywell, Boston Division, 
40 Life Street, Dept. 11, Boston 35, Massachusetts. 

*Available separately 


Honeywell 
[EH] | ilting Padi. Group 











U.S. Army's SD-4 Swallow battlefield surveillance drone is undergoing extensiv: 


testing at Republic Aviation Corp.'s Farmingdale, L. L, facility. Above, engineers 


* 


for runup of the drone’s Pratt & Whitney YJ60-P turbojet engine (J1T12A-20 


the Swallow is placed on scales to determine its precise center of gravity 
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Why pass up 
“TEFLON know-how? 


Go where it’s greatest —R/M 


. 
Thousands of these R/M “Teflon” rings retain 
450°F fluid under great pressure in the hy 
draulic systems of the X-15 . an exomple of 
R/M know-how — know-how that can also 
work for you 


Where “Teflon’* is indicated for a 
vital electronic or mechanical part, it 
doesn't pay to pass up the “Teflon” 
know-how of R/M 

No one knows better than R/M 
how to process “Teflon” into sheets, 
rods, tubes, tape and machined parts 
No one can better meet your specs 
and your production schedules. From 
R/M you get complete “Teflon” serv- 
ice, including bondable “Tefion.” 

To learn what we mean by service 
talk to the man from R/M. Call the 
nearest R/M district office listed be- 
low, or write Plastic Products Divi- 
sion, Raybestos-Manhattan, Inc., Man- 


heim, Pa. 
*Du Pont TM for its TFE-fluorocarbon resin 


MM 


PLASTIC PRODUCTS DIVISION 


RAYBESTOS-MANHATTAN, INC. 
Manheim, Pa. 


BIRMINGHAM | © CHICAGO 3] © CLEVELAND I6 « ALLAS 2% 
DENVER 16 © DETROIT 2 © HOUSTON | © LOS ANGELES 58 
MINNEAPOLIS 16 © WEW ORLEANS 17? © PASSAIC 
PHILADELPHIA 3 © PITTSBURGH 22 © SOUTH SAN FRANCISCO 5 
SEATTiE 4 © PETERBOROUGH, ONTARIO, CANADA 


SPECIALISTS IN ASBESTOS, RUBBER, 
ENGINEERED PLASTICS, SINTERED METAL 





HOW KAISER ALUMINUM HELPS YOU 
OF MILITARY PROCUREMENT 


COMPLETE MARKETING AS 
SISTANCE. Kaiser Aluminum offers 
market information and assistance to 
companies interested in diversifying 
into the defense market and to compa 
nies already in defense work who are 
interested in other phases of the market 


Through over 50 regional, district and 
branch sales offices across the nation 
Kaiser Aluminum maintains constant 
contact with the defense industry and 
various military and civilian agencies 
engaged in military procurement and 
manufacture. Through these offices, and 
with the help of our specialized Defense 
Industry Sales Department, we can 
keep you advised on defense projects 
being planned, currently in develop 
ment, or in production 


This means we can help you evaluate 
specific business opportunities and 
dustry trends in terms of 

pany 8 manulacturing and m 

goals 


BID ASSISTANCE. As another cus 
tomer service, Kaiser Aluminum offers 


skilled assistance in bidding defense 


business. Through our field offices, we 
offer you information on current bid 
ding and bid results on many projects 


In addition, we can help you prepare 
defense bids by defining and describing 
items to be bid, by assisting with ma 
terial take offs, and by recommending 
aluminum alloys and production meth 
ods best suited to a profitable bid 


TECHNICAL ASSISTANCE. Our 
experienced aluminum designers and 
product engineers are available to work 
with your engineers on any problem 
concerning aluminum design and fabri 
cation. Often, their specialized knowl 
edge of aluminum can be effective in 
arriving at an efficient and economical 
lesign solution 
We also have available 
velding, machining, f« 

and other fabri 


netal forming 


METALLURGICAI 


Kaiser Aluminum operates a complet 


ASSISTAN( 


metallurgical research establishment at 
Spokane, Washington, and maintains 
specialized research facilities in Cali 
fornia, Louisiana, Illinois and Rhode 
Island 


Our Department of Metallurgical Re 
search conducts continuous research 
and testing resulting in new alloys, im 
proved joining techniques and applica 
tions of particular value to the defense 
industry. For example, this Department 
has been instrumental in the develop 
ment of alloys suitable for armor plate, 
and has conducted extensive armor re 
search at its ballistic firing range at 


Spokane 


The Department of Metallurgical Re 
earch can help you solve a wide range 
f aluminum application and metallur- 
gical problems 








MEET THE SPECIAL REQUIREMENTS 
AND MANUFACTURE 


NATIONWIDE PRODUCTION FA- WE'RE IN BUSINESS TO SER\ FREE PORTFOLIO! “Aluminum in 
CILITIES. Kaiser Aluminum's pro YOU. All of the services and { the Defense Industry” is a file folder 
duction facilities include 25 plants mentioned here are at your d full of information on the many uses of 
throughout the nation and abroad right now. Why not take advant f aluminum for military applications. It 
These plants offer a completely inte our broad range of sales and té includes facts about the characteristics 
grated operation from the mining of experience today? Your phone and properties of aluminum, important 
bauxite to the final production of fin letter will receive our immediat« findings regarding welding alloys 5083 
ished mill products such as sheet, plate, tion. Contact your local Kaiser A ind 5086 as used in missiles, ground 
forgings, extrusions, rod, bar and wire num sales office listed in the « support equipment, cryogenics and 
pig and ingot, foil, electrical conductor pages of your phone book, o other military applications, plus book- 
and chemicals Kaiser Aluminum & Chemic« lets covering Kaiser Aluminum mill 
Inc., Kaiser Cente>, 300 Lakeside products availabilities and designing 
Oakland 12, California with aluminum. For your free portfolio 
—mail the coupon now! 


At Ravenswood West Virginia, we oper 
ate the most modern integrated sheet 
and plate mill in the world. Here is the 
industry s largest plate stretcher —with 

a 30-million pound pull capacity. This MN i A: ee SSO: 
Gen er icclchieaind ef tiie bensiads KAISER ALUMINUM & 

wide plate manufactured CHEMICAL SALES, INC 

Other manufacturing facilities include ied ¢ : DE PI DE 189, K AISER CENTER 
ad —e ah 2 Te at Siontennadl . 00 LAKESIDE DRIVE 
Washingt: n forging facilities at Erv ‘ OAKLAND 12, CALIFORNIA 
Pa.: matched 8,000. ton extrusion presses 
at Halethorpe, Maryland: and a con 
plete rod, bar and wire mill at Newark 
Ohio 


Please send me your free portfolio, 
A/uminum in the Defense Industry.” 

NAME 

ADDRESS. 

CITY 


STATE 


OV 4.4 


ALUMINUM 





EQUIPMENT 
Cockpit Monitor Sets Best Climbout 


By Barrv Tully ircral nanu ure ldwin control movements 





White Plains, 
cliimbout and ip] 
transports unde! 
ind power cond 
with a speed control 
tegrating lift and accelerati 
ments 

The flight 
SCAT (speed « 
Was developed by Safe hh 
ment Corp. to provide precise 
power requirements to pilots 
out and during landing appr 


T ) 
addition to the SCAT svstem 
standardizing flight paths, the 
ment is being offered as an aid 


abatement, in that maximum 


rates and steeper descent paths 


more readils followed 


Signal Combination 


SCAT is an extensi 


us AviATION WEEK 

At Westchester Cou 

nal VFR ndition 

mi lus instrument 

unc ] mm mp ned 
us from paving detailed attent 
SCAT \ ! Nonctheles 
managed 


stem 


Initial Takeoff 


Initial takeoff was normal wi 
t about 50 mph. Baldwin ras 
gear, directed mv _ attention 
SCAT indicator, and instructed n 
gnore indicated urspeed The indi 
needle, which moves through an 
from center (nght-fast, left-slow 
with the Safe Flight 
nstrument. The svstem 


desired climl 


hit operations 1 | | DOW 


respond 
iy 
ittitude as 
ulable, and 
1} 


i CT The 
AT indicator 
mpl 1 speed mitt 
operating from the 
transducer. The indi 
ng the aircraft to its best 
le: however, the absence of 


' } } 
: ; . ; 
} ct 71 , pu 
i iL tr Signal pu ! 


nstrument. Thus the pilot 
d the aircraft in the best 
le | means of the instr 
urcraft through 


g phugoid-like os 





speed control svst 
oped from th 
ind other stall warni iv first | h rgiving performance 


SCAT s\ combines the edle peg ning | raft Twin Bonanz 


} } 


ading 


AVIATION i: 
raft I'win Bonanz 1 ni Col | he mstrument 


ions are made to air nt responds } t t chint ifttitude 


runwat 

th x \l 1 
Ilwin then added al 
ld pressure to the engin 
me to flv the SCAT indi 
tor lowered the nose to center the 
SCAT needle, the plane accelerated, we 
pped once and were airborne, climb 
it what the SCAT system indicated 

best rate of climb for the 


iced power setting 
While the SCAT indicator respond 


SCAT system components include a ground plane accelerometer, wing mounted lift trans icfly to elevator position on climbout 


ducer, signal summing unit and the panel-mounted SCAT indicator 1 landing ipproach it is controlled 
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chiefly by means of adjusting power. 
The system, set for landing automati 
cally upon setting approach flaps, pro 


vides precise indication of present land AIRCRAFT FITTI 
ing speeds based on the combined lift _the 

ind acceleration measurement. Again, OMPANY... 
the lack of lag in the system permits 


g 
making corrections merely by centering 
the SCAT pointer either by means of 
nose position or power adjustment. The 
SCAT system was flown to a point over 
the end of the runway where a normal 
isual landing was made 

Ihe SCAT system is not a runway 
monitor, i.¢., it does not monitor takeoff 
icceleration, comparing it with that de * 
sired for parti ies conditions of weight, is Noted For: ‘ 
ind other parameters. Safe Flight em 20 YEARS OF SERVICE to n itary and commercial aircraft /missile 
phasizes that the system offers useful manufacturers supplying MS-NAS-AN fluid line fittings and all 
information to the pilot upon takeoff special fittings including swivel, adjustable and positioning fittings. 


rotatio cl bout d « ] d -_ 

— ee ENGINEERING AND TECHNICAL ABILITY that has eliminated inter 
granular corrosion and eutectic melting problems in fittings. (Data 

System Details available upon request 


Safe Flight’s standard speed control CUSTOM ENGINEERING and design for fittings of all materials. 


svstem measures the ratio of the co 
ciiciens of Vit aver cosiicient of Wh QUALITY CONTROL through complete engineering and test facilities. 


maximum (4 Cy. ws) by means of a PROMPT DELIVERY from Dania, Florida or Whittier, California. 
wing-mounted pressure sensor. The sig WRITE OR WIRE. DEPT. A.10 


mm proportions to this stio % sent te The AIRCRAFT FITTING COMPANY © 701 WN. Fed. Hwy., DANIA, FLORIDA 


peed control indicator or to a sti 


haker or other stall warning device ’ 
Vhe system was expanded to form the DISTRIBUTORS INQUIRIES INVITED 
SCAT tem by adding a gyro-onented 
mind plant accelerometer. An adapter 
dded to the original signal sum 
ind the signals from the lift 
ind the accelerometer 
The signal ire 
lecreasing lift rati 
leration add in a directx 
fast indicaty 
reasing lift + t 
ombine to 
n of the needk 
ind the acc 
ubtract to produce 


nbine d 


] 


INERTIAL 
QUALITY 


2 AXIS ACCERS Oa - 


Tri 


no operational Highly precise and accurate, Kearfott two-axis accelerometers are pendulous 
than a circuit breaker and devices which sense airframe acceleration forces acting on them. 

An “off” flag is incorp An inverted pendulum utilizing a unique Hooke’s joint suspension displaces 
ite rn the pilot of an electrical as a function of acceleration in either of 2 axes. An AC pickoff signal is 
nalfunction rectified and applied to voice coils restoring the pendulum to null. The DC 

Ihe ground plane accelerometer required for restoration is proportional to acceleration. Typical character- 
mp contains sequencing relays which istics for these units include range of + 25 g’s, scale factor of 5.0 ma/g, 
ontrol the functions of the SCAT svs linearity of = 0.005% and threshold of 2 x 107 g’s. 


tem pon activating the aircraft clec 
+ +} 


tO) Tie 
a KEARFOTT DIVISION Cp GENERAL PRECISION. INC. 


peed control group The indicat 
Other Divisions. GPL. Librascope. Lin 
off” flag will then withdraw. Power is pay Caan: tees 


next applied to the ground plane ac 
celerometer group and the “off” flag 


trical svstem, power 1s applied 


Little Falls, New Jersey 
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Toe OF\\0 AVA DH 24-9 OF 
~ of AIRCRAFT PUMPS 


This new engineering bulletin leads you right to the hydraulic 
pump designs you may be looking for. Here, passing on parade, 
are high performance gear pumps made to the measure of the 
mext generation in aircraft, missiles, spacecraft, and support 
equipment. : 

Many of these units are the product of ready-mad 

duced component that can be teamed into the pre 

tion you need. Custom-designed pumps are also ava 


WIDE PERFORMANCE RANGE: pumps available have theo- 
retical displacement fr 1016 to 1.30 cu. in. per revolution — 
flow from to 9.6 gpm, pressures from 0 to 2000 psig, at 
All have in common these classic Eastern hydraulic pump char- ™ i o 2 rpn Veights with motor range trom 1.5 to 
acteristics: 8.5 Ibs 

SMALL SIZE: Eastern gear pumps are the smallest, lightest UNAFFECTED BY EXTREME ENVIRONMENTS: rugeed 


made. Airborne servo system pump shown delivers 1.5 gpm (4 liable East its t shr ff 


y tak loads to g in stride rug on 


1500 psig — measures only 17” x 17%” x 234”, weigh 4 emperatur fferentials to mect MIL spe 


>} 5 


Other Eastern products: 


E A 5 T t R N hydraulic motors 


* servovalves, amplifiers, 
actuators and systems 


i N D U Sg T w i b Ss pressurization/dehydration 
packs 


quick-disconnect couplings 


INCORPORATED > chesttuniahehnendameamis 


100 SKIFF STREET * HAMDEN 14, CONNECTICUT 
WEST COAST OFFICE © 4203 SPENCER ST. * TORRANCE, CALIF 


-~ 




















will reappear until the gyro is up to 
speed. Safe Flight emphasizes, however, 
that 5 min. should elapse between ener 
gizing the electrical system and use of 
the SCAT system 

Operation of the “test” switch cause 


the off” flag to ippear; however fa 


| 
well it will withdraw after a few 
ond \ny reappearance of the “off 
flag indicates system malfunction. Thi 
final check 1s made with the aircraft on 
the runwav im position for takeoff 
Ihe initial acceleration of the tak i 
ictuate i relay which removes th 
erection signals to the gyro. During the 
takeoff penod (90 sec. max.) the acceler 
ometer provides only acceleration or de 
celeration wnals which are added to the 
hft ratio signal. After takeoff the er 
hion signals are restored to the gvro and 
the signal from the accelerometer then 
consist f the integrated change f 
iccelcration, rather than acceleration 
The time constant of integration is such 
that 63 of the signal is erased in 10 
ct 
Thus, errors in gyro crection do 
iffect racy, Safe Flight sa 
r flight, the SCAT in 
the lift condition of 
| The svst 


4 
—_ 


Landing Approach 
During the approach to a landing th 


SCAT tem resp o changes 


tandard equipment 
1 on all 707s with 
modihicaty Safe Flight 

the mplete SCA] 


SCAT 
! 
ireas where maxi 
must be accom 
mated altituce i 
ollowing this noise abat 
ment departure, pilot could fly cruise 


climb airspeeds 
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LET'S PLUG 


FOR BETTER TESTING WITH EECo’S TEST SOCKETS 


Now all header-terminal compor 
automatically become plug-in 
for test and evaluation, when y 
solder-terminal relays, transforn 
crystal cans, etc., with the new 
universal test socket series 
Dual, isolated contacts for ea 
minal on header eliminates 
joints or clip leads 

Many standard configurations 
able immediate delivery. New 


niques make special sockets av ble AS-Series Test Sockets 
at standard socket prices 


. ; EECo RT-905 RELAY TESTER for faster, more ac- 


curate testing. Measures voltage and current simultane- 
ously, both pull-in and drop-out time, contact bounce. 
Automatic relay driving circuitry. Oscilloscope connec- 
tions and circuitry. 
SEND FOR DATA SHEETS AS-101 AND RT-905. 
Anaheim Electronics Divis 
Electronic Engineering Company of California 
1601 East Chestnut Avenue « ta Ana, Calif. « Kimberly 7-5501 ¢ TWX: S$ Ana 5263 
EE 0-13 


FLOATED 
i: a 
INTEGRATING 
GYROS 


Specifically designed for 

applic ations, these Kearfott 

miniature gyros are availa 

with short term drift rates 

of 0.01°/hr. Their outstandi: 

accuracy and performanc: 

superior to any comparably-size 

units on the market. Wide a: 
displacement gyros with high torquing 
rates for “‘strap-down” applications are 
also being produced. Performance 
characteristics that are even more precisé® 


can be provided within the same dimensions. 


KEARFOTT (>\\ J GENERAL PRECISION. INC. 


tle Falls, Ne ersey OW brascope. Link 











New Heat Exchanger 
Cools B-58 Avionics 


environmental 


Space Electronics Corporation is actively engaged in . 
both creating and constructing a wide variety of : aay 
advanced electronic systems vital to continued 

progress of the nation’s missile and space programs 

Significant demonstrations of this ability are two highly 

miniaturized systems conceived and fabricated by SEC 

for CalTech/NASA Jet Propulsion Laboratory. Consum 

ing less than 1 watt each, they are the Digital Data 

Automation System and Spacecraft Radio Command 

System for the advanced lunar and deep space probe 

known as... 


Heated Windshield 
Cuts X-15 Fogging 


North A 


SPACE ELECTRONICS " CORPORATION 


S56 OM Nimes Waal -lalel-\(- mm Mam @r- ll ielgall- Ma @im!-lelaal-laMoPwAclod 


tod 


Inquiries from qualified scientists and engineers are ir 
to the personal attention of Dr. James Fletcher, president 
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PROBLEMATICAL RECREATIONS 36 





TAILPIPE transducer is shown at right. 


A ball is dropped from a |} t of 10 feet. It rebounds one-half the 


‘ fs . dis ce o > hour What i< e to _ . ? 
Cockpit Indicator listance on each bx ( is the total distance it travels 
Mathematics Magazine 
Measures Thrust 
4 : . ; LAND 1s Litton’s At Vavigation Development, a project of 


instrument, providing in our Marviand Div pired by the Army's need for highly 
indication of engine thrust precise surveillance eq t that can operate without degradation 


being evaluated on jet over any terrain at ran eral hundred miles 


‘ raft 
The thrust indicator, developed bi ANSWER TO LAST WEEK . tM: The permutations of 12 things 
Industrial Acoustics Corp., New divided by the 60 sym f the dodecahedron, or 7,983,360. 
rk, N.Y based on a phenomenon 
Tegel tency al (some sat LITTON INDUSTRIES 


to thrust. Industnal Acou Beverly Hills, California 

















I1-] thrust indicator measures the 
energy in the mid-frequency range 
i transducer mounted in_ the 


] 
the ject tailpipe lhe cock 


poe §=MAXIMUM ERROR 20 SECONDS ARC 


mal q talities of the soun 
intended to eliminate 
rom other engines in muti 
The TI-] has unde 
ground installation and 
ful The in-flight test 
mducted on a TWA 
to determine whether 
rat if the instrument 
in-flight noises 
in the 4,00 
ba curate 
wccording 
The instrument 
| 1] be wa 
ight of the 


ind the transduce 


PRODUCTION BRIEFING 





General Electric Ordnance Dept., 
Pittsfield, Ma will develop and fab peed serv 
ite prototypes of the Mk. 44 Mod | reliability and rked improvement 
ASROC homing torpedo under Sl m 
n Navi mtract. In addition to it 
use in the ASROC system, the Mk. 44 KEARFOTT Di\ GENERAL PRECISION. INC. 
icoustl homing torpedo ma be Little Fails, New Jersey her Divisions: GPL. Librascope. Link 
dropped from aircraft and launched 
from the decks of surface vessels. GE's 
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Grand Central Rocket 
REPORT 


STRUCTURAL 


INTEGRITY OF 


SOLID PROPELLANT GRAINS 


The demand for ever larger rocket 
motors, coupled with the importance of 
mobility, fast countdown and low cost 
Steadily increases the importance of 
solid propellant rockets. To extend the 
state-of-the-art, Grand Central Rocket 
Co. has accelerated an important 


research project on the amount and 


materials under various combinations 
of time and force, such as during igni 
tion (short time, large force); in flight 
(less force, longer time); or during 
orage (thermal cycling and gravity 
torces, for a long ume) 
From the research being conducted, 


engineers will be able to design large 





r= S\ 





The physical properties of a generalized 


using a mathematical analogue 


a? 
hemes 
P : 
’ 


done at GCR by the combined use of a 
methods 





under test in the GCR Research Project m j 
to a first order approximation. A more generalized description may be obtained by 


Transform techniques are often used to obtair 


Real propellants require non-linear technic 


5" 





near solid such as the solid propellants 


ay be expressed as a mechanical analogue 


lutions to this mathematical analogue 


ques for complete definition. This is being 
mathematical analogue and experimenta 








cause of physical deformation 
pellant “slump” in very larg 
propellant motors 
Because the solid prope} 
tially a rubbery, visco-elastic m 
it may be deformed —similar to r 
by time dependent forces. H 
its behavior strongly influer 
conditions of loading and 
larly 


condit 


known 
and re 


notors which 


yperationa i 

Grand Central Rocket scientist 
neers are developing design cr 

Lv) elastic theo! 


before 


don vi 


Positions open for visco-elasticians, elasto-kineticists, 


applied physicists and applied mathematicians 


GRAND CENTRAL ROCKET CO 





eeace eecast ce. 


Rediands, C lil » PY 3-2211 


Ordnance Department will produce 
sca water batteries for the clectric Mk 
++ under $1.4 million contract 


Fairchild Engine and Airplane Corp., 
Hagerstown, Md., will produce alu 
minum pleasure boats in 15 to 19 ft 
models for the 1961 boating season 
The diversification move will attempt 
to employ stretch-forming techniques 
developed by Reynolds Metals 


Hamilton Standard Division 
nited Aircraft, Windsor Locks, Conn 
will deliver fuel control test stands to 
the Navv to test fuel mtrols on Alli 
n 156, General Electnc 158 and 164 
engines. The test stands will be 

a) rhaul md 


ind and 


Menasco Mfg. Co., | 


Kearfott 


Cseneral 


\SROK 


North American Aviation's 


’ 


} 


Kaman Aircraft (¢ orp. ha 


' + 


HU2K 
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KEARFOTT is producing 


precision floated gyros for the 











Skybolt} missile 





Engineers: Kearfott offe 


challenging opportunities ed component and system development, 


Oth L. Librascope. Link 


KEARFOTT DIVISION >>) GENERAL PRECISION. INC. 


Little Falls, New Jersey 








NEW AVIATION PRODUCTS 


Light Aircraft Starter ; Turbine APU Tester 


CHgGine 





Ground checkout equipment 
signed to complete tests of 


i 


urborn 
turbine auxiliary power unit clectrom 
in eight minutes The com 
puter unit, designed for the Boems 
KC-135 tanker 


’ 
heck 
| 


circuit 


urcraft, perform 


Used in 


yunction with a he 
handbook the 


clectromic tester ind 
ite t malfunctions with 

light indication Ihe test stand | 
i fuel supph 


that the tur 


re 
ind turbine silencer 

nd i i 

Dine unit may x p t 


Solar Aircraft Co., 2200 Pacific High 
way, San Diego, Calif 


I 


Bendix Support | quipment, South 
Bend, Ind 


Infrared Cooler 


Jack & Heintz, Inc., P. O. Box 6719, 
Cleveland 1, Ohio 


Liquid Level Indicator 


I 


1) 
Itl Laboratories, Fort Wayne, Ind 


Cryogenic Pump 
1 


n Kearfott Division, General Precision 
Electronics De pt., D-40, Hamilton Iie 1150 MeBride Ave Little Falls, Paul Chemical Co 
Standard, Broad Brook, Conn N. J 


. Inc., 604 South 
Raymond 


Ave., Fullerton, Calif 
100 
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X-15 SIMULATOR includes a complete control system mockup complete with hydraulic system and using actual flight hardware. X-15 ; ' 


has no ailerons but uses differential clevator movement for roll control. In this case, the clevator is simulated by a large tube and 


weight shown at rear of mockup. 


Simulator Provides X-15 Flight Regimes 


By William S. Reed 


Inglewood, Calif.—E-xtensive simula 


tor traming pnor to actual flight was 


redited X-15 pilot Lt. Cmdr. F. S 
Peterson with providing the training 
which turned an emergency into a safc 
landing on his first flight 

Peterson expenenced a premature 
hutdown of the XLR-11] engines be 
werspeed while under 
vhat North Amerncan Aviation cng 
necrs describe as “the worst possible 
onditions The X-15 was heading 
iwav from Rogers Drv Lake at Edwards 
AFB, Calif., at the maximum distance 


from landing point when the engines 


ise of a turbine 


iutomatically shut down 80 sec. be 

ore burnout should have occurred. He 

id that he had practiced thi 

CIM ircumstance many tink ind 

r told NAA simulator personnel that 

profile worked out on the 
} 


imulator enabled him to make a safe 


xecuting th 


inding on the lake 

Flight control analysis group lead 
B. Merrick said that the simulator 

is grown along with the development 


of the aircraft and although the X-15 
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ckpit was not directly d 
the simulator, certain § refines 
cockpit lavout were tried in 
lator before going into th 
Merrick estimates that NAA 
Scott Crossheld has spent betv 
600 hr. in the simulator for 
bref minute if actual flving 
X-15 itself. No amount of 


training fl 


in replace ictual 
though, Merrick admits, be 
inknown quantities ascribed t 
mmxicty and adrenalin” cann 
irporated into the comput 


known technique 


Control Factors 

Aside from the relat 

w altitude flights now 
vith the interim engines 
training is used to provid 
with the difficult task of 
the aircraft during forthcon 
itmosphere flights. At altitud 
150,000 ft. up to the traject 
of 250,000 ft., reaction cont1 
nose and wing fips will be u 
tain attitude 


Control will be exercised bv tl 


through a handle operated with the left 
hand which is free to move in three 
directions—from side to side for vaw, 
up and down for pitch, and left or 
ight rotation for roll control. During 
this portion of flight, the aircraft will 
behave as if it were neutrally stable, 

c., if a force is applied in one direc- 
tion by one of the reaction jets, the air- 
raft will continue in that direction 
intil an opposing force is applied. Re 
lt is that the aircraft will have a long 
riod motion with slow reaction time 

Operation of the reaction controls 

one area in which the simulator 
roves its worth. As tried by AvIATION 
Week in the simulator, maintaining a 
evel attitude at a simulated altitude 
f 250,000 ft. is difficult, even without 
the sensory experience of weightless 
ess. The theoretical calculations de- 
ived by the engineers indicate that the 
X-15 will have to be controlled by a 
rics of short blasts from the reaction 
ets rather than by smooth applications 
f control pressure. One outcome of 
the simulator tests is that with experi- 
nee, a pilot can maintain a level atti 
tude with fewer applications of the 
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COCKPIT instrumentation and controls include: (1) reaction control stick (2) pressure airspeed (3) altimeter (4) inertial altimeter (5) rate 


of climb indicator (6) inertial speed in ft./sec. (7) stability augmentation gains (5) side stick and (9) main control stick. Various settings 


m augmentation gain system allow lot to select custom-tailored flight characteristics 


Simulator Time 
Capt. R. A. R 


Inertial Instruments 
\l 
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REACTION CONTROL 
EFFECTS OF LEARNING 


— PUTS 0 Gum 
PLOTS 7? 


~ 
ay 


; 
j 
vv 





Coren ant o AAA A at Atel h ate 
me Me ~ ~ 
a p<) 


TRACES taken from simulator runs show the 
effects of experience in learning to control 
the attitude of the aircraft with reaction 


controls. First try, superimposed on the 





seventh try, illustrates the lessening number 
of control inputs required after a pilot has 
had time to develop the technique 


ttituc 
iction control 

LD wnamuic p i begins to build 

180.000 ft it which 

of the reaction mn 

to that of the acrodvnamu 

slot illow the ke id 

ibout 5g and main 

r until re-entry i 

Results from the simulator 

hown that there is no o pre 

cad te hnique to effect recovery and 

load factors and 

ined and safe recovery 


Ihe X-15 is stressed for 


pressure of 


thin limits, loa 


hown ilso that 
be controlled bi 
entry without the 


id of the iugmentation system 


Control System 


lo accomplish simulation, an 
j 


on mcMdang 


upment 1 


INKS 

etc.. to 

n equipment such 
imecntation svstem 

ix degrees of free 


LATE Z¢ d on alla 


st} 
ind 70 
The non 

derivatives with 
iccomplished on 

ng servos which pro 
lating points for cach 


throughout the Mach 


k and other 
lineariti [ i omplished on di 


hunction 
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GROVE VALVE AWN 


D REGULATOR COMPANY 


Oakiand and Los Angeles, California 





There’s only @ne reason 


p 4 
f 


to specify Da@nner acceleration switches 














.. BECAUSE THEY UNDERSTAND 
THE MEANING OF ACCURACY 


It’s dynamic accuracy that counts. In truth, several 
firms make precision acceleration switches. But accu- 
racy, like reliability, is a term with shades of definition. 
Some switches are accurate in the lab or on the test 
bench. That is, they provide static accuracy. Donner 
acceleration switches give you accuracy where it counts, 
on the operational missile. They are dynamically accu- 
rate. 


Look at the graph above. Under static conditions, switch 
“A” with a better switching response, might be desir- 
able. But suppose the missile were experiencing a 10 g 
vibration of a high frequency nature and proper thrust 
cutoff depended on detecting a 2 g switch point. Switch 
“B” would eliminate the problems of early switching, 
but introduce intolerable phase shift which in turn 
would make the switch “see” the event after it actually 
occurred. In other words, under the dynamic conditions 
of missile and aircraft flight, it is absolutely necessary 
to know when an event occurred rather than precisely 
where it occurred. Frequency response becomes a more 
important consideration than switch accuracy. 


Heavily damped, with a high natural frequency, Donner 
acceleration switches have low phase shift providing the 
transient response necessary to follow rocket engine 
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Operation and perform their 
task with meaningful accuracy 


Donner Acceleration Switches are Flexible 


Because of the inherent flexibility of Donner’s basic 
accelerometer servo system and associated electronics, 
Donner acceleration switches will satisfy virtually any 


requirement. 


Features include multiple switch points, any specified 
damping ratio, built-in time delays to overcome initial 
transients or delayed output, memory damping, and 
total programming capacity 


Six Page Brochure on Request~—For complete tech- 
nical information, write for our new brochure: Accel- 
eration Switches for Accurate Determination of Thrust 
Termination in Missile and Satellite Vehicles. Please 
address Dept. 09 

SCIENTIFIC 


DONNER conan 


A Subsidiary of Systron-Donner Corporation 
30 CONCORD, CALIFORNIA + MUlberry 2-616! 


@ Challenging career opportunities available for engineers and scientists. 





HYPERSONIC FLOW 


LIGHT REGION 
mPROPOSED ESCAPE 
VEHICLES 
TRUCTURAL & THRUS 
FOR SUSTAINED FL 


AERODYNAMIC LIMITATIONS OF 

AIRCRAFT ESCAPE SYSTEMS 

THERMAL AND PRESSURE LIMITS 

5.C 5.5 69 65 
MACH NUMBER 
The “QC” is compressible dynamic pressure and 
le gondola, using a stabilization chute. 


CHART shows approximate limits on aircraft escape systems and flight limits of ain 
is valid above Mach 0.3. High Dive curve marks limits of a jump from a high 


Jumps Prove USAF Survival Concepts 


By Larry Booda 


Washington—Capt. Joseph W. Kit- 
ngers ft fall and parachute jump 
2 ) ft. marked the climax of 
irch program designed 
rinit a \man to cscape unpro 
from an aircraft or space vehicle 

ing high in the atmo phere 
Kittinger jump made over Hollo- 
man AFB, N. M. under Project Excel- 
proved survival oncepts that ipply 
rily ¢ cape from supersonic, 
ude military aircraft, but thev 
useful to pilots of such vehicles 
\-15, Dwna-Soar and Project 
for escape below 100,- 


sleyt 


vay to and from space 
rts have been under way 
USAF, Navy and in- 
pron ide reliable « yCApe 
n the form of capsules, 
erformance vehicles. But 
ns feel that man himself 
final consideration in any 
n because of the possibility 
ms will fail 
ior, Which ended with 
)2,.500 ft. jump, is the most 
f high altitude para- 
project It was an outgrowth 
f Project High Dive which was planned 
in 1952, but actual studies into the 
problem began in 1945 when the Lock 
heed P-SO jet aircraft went ito pro- 


] 


PORTABLE cooler for X-15 pilots dressed in flight clothing is demonstrated by Capt. R. N. 


Richardson. Cooler was designed by Bendix Corp.'s Pioneet-Central Division. 
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Confidence counts and the airlines count on Sinciair 


45% of the aircraft oil used by major scheduled airlines in the 
United States is supplied by Sinclair. Military jets also count on 
Sinclair to supply Sinclair Aircraft Oil to lubricate their mighty 


engines. There is no better proof of reliability. 


Sinclar *" seer 


Aviation Sales, GOO Fifth Ave. - New York 20, N. Y. 


Sinclair Refining Company 
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duction. No longer could a pilot leave 
his aircraft with complete safety by 
imply diving over the side and opening 
his parachute. The ejection seat be- 
came the first escape device as a result. 


Escape Systems 


Some of the newer escape systems re- 
quire the crewman to stay with his seat, 
vhich is stabilized by a small parachute 
or by fins, until a safe separation ilti- 
tude reached. For Mach 2-plus air- 
craft now in service, and for future air- 
craft, the pilot will ride a detachable 
capsule. In any case, the crewman even- 
tually must leave most of the current 
gns, even the capsules, when he 
escends to a safe altitude—or at a 
higher, more hazardous altitude in an 


acs! 


cmergenc 
\s studies progressed in this country 
nd England, it was determined that a 
free fall from high altitudes is manda- 
before deploying the main para- 
hute, for these reasons 
¢ Parachute opening shock might injure CaprT. Joseph W. Kittinger prepares for balloon ascent before jumping from 102,800 ft. 
the man damage the parachute at 
Ititudes o 30,000 ft 
@ Extreme cold of high altitude 
it mper that a man 
warmer! 
1¢ chance of death 
injury from cold or exposure 
© Large oxygen supply would be needed 
for a slow descent 
@ Slow descent might result in death or 
» low itmospheric 


in the 

ih ratory of 

Dx pment Division 
Ohio. It on became 

hers there that there was 


fall than imph jumping 
revealed that a hu 


yin, and 


1use damage 
pooling blood 
centrifugal force 
n to the search for 
problems encountered 
n 1954 when Captains 
ind Henry P. Neilsen 
lownward from a B-47 at e ¢€ 

eported difficulty in 

ins at that altitude 


STABILIZATION chute was deployed 15 sec. after Kittinger jumped from the open gondola 
to keep him from spinning during his free fall to 18,000 ft., where the main chute opened. 


Dummies Used 

It was determined that the safest 
way to approach the problem was by 
using dummics. By 1954, it was felt 
that equipment which had been de- 
veloped in the laboratory at Wright 
Air Development Center was good 
enough to warrant undertaking a 
dummy and live jump program using a 
C-97 aircraft. This was followed by a 
program using dummics dropped from 
balloons. Phase I of the High Dive 
program consisted of unstabilized 
dummy drops, and Phase II involved 





GILFILLAN 
MTl 
CORNER 
REFLECTOR 


constant 
monitor for 
surveillance 
accuracy 


Provides Angle and Range siting 
calibration data for Long Range, 
Gap Filler and Ground Control 
intercept Radars 

The Gilfillan Moving Target Sim- 
ulator reflects radar signals, 
when interrogated, back to the 
surveillance system at a constant- 
ly changing phase, during both 
normal and MTI operations 

The production unit includes para- 
bolic reflector; waveguide assem- 
bly (containing a horn and tran- 
sistorized diode switching cir- 
cuitry); battery box. Waveguide 
assembly is.furnished as S-band, 
X-band, or combination of both 
S-band frequency range, 2.65 to 
2.95 KMC, with effective radar 
cross section of 75 sq. meters and 
10° (3db points) beam width. X- 
band frequency range, 8.5 to 9.6 
KMC, with effective radar cross 
section of 640 sq. meters and 3 
(3db points) beam width 

Pulses intercepted by the para- 
bolic reflector are directed into 
the waveguide assembly, where 
they are phase-modulated (and 
to a small degree amplitude-mod- 
ulated) by bias switching diodes 
Switching frequency can be ad- 
justed over a ratio of approxi- 
mately 2 to 1, depending upon 
voltage of battery used 

Unique applications in L-band or 
other frequency bands as a re- 
search tool for the investigation 
of propagation paths or for com- 
mercial uses also available 


Send your requirements to: 


Gilfillan 


1815 Venice Boulevard 
Los Angeles, California 


Super Broussard Testing Continues 


Max Holste Super Broussard twin turboprop transport has completed company test program 
and has been turned over to French government Flight Test Center at Bretigny. Plane is 
powered by two Turbomeca Bastan engines of 1,000 hp. on takeoff (AW Aug. 15, p. 43) 
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battery weighing approximately 75 Ib than the expected flight, and command 


furnishes all the power for th cutdowns, set off by ground stations 


4 which 
ich of these electrically heated clothing, radios Che jumper wears a partial pressure 
It is a suit, the MC-3 PP with MA-3 helmet, 


cameras and other equipment 


. ce 
Craig Skills and standard aircraft lead-acid (Mil spec which allows the wearer to move more 
Mil-B-6147) battery with an unpro freely than he could with a full pressure 
t ht of 56 Ib. It is protected suit, but still restricts movement so that 


~ ] 
services ee ?! 
by 18 water bottles next to the batter only the hands and arms can mov 
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with ar utside wrapping of stvrfoam with anv freedom and the head ts 


Can help =. ? | cardboat It was chamber tested ily immobile. To provide for this lacl 
to 100,000 ft. and to temperatures a f head mobility, a mirror on a swivel 
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Systems packaging research — engineering eee 5 Se * more than 
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[a A unique “aluminum-chemical research” service — 
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WRITE TODAY FOR CRAIG’S 
CAPABILITIES BROCHURE 


HOW EECo’S ALL-STAR LINEUP 
OF TIME CODE GENERATORS 
WINS ON EVERY POINT 


Look at these unparalleled advantages 
offered by EECo Time Code Generators! | 
Frequency stability, 3 parts in 10%, based 
on extremely stable crystal oscillator 
100% plug-in circuits to keep generator 
working for you day in and day out. Emit- 
ter-follower low-impedance outputs for 
long-distance transmission. Wider operat 
ing-temperature stability. Operable from 
aircraft power. Provision for external fre- 
quency standard. Human-engineered 
Check it all out and you must choose EECo! 
ZA-801 BCO OUTPUT (24-BIT) 
Time-of-day code output 


cling) and any 2 of 8 pulse r 
ZA-803 BCD OUTPUT (20-BIT) 





ZA-810 100 PPS CODE (36-817 
ZA-810-M1 IRIG TYPE C (23-BIT 2-PPS CODE 
f-year plus time-of-day. Proposed 

tion Group formats 


ZA-802 BINARY OUTPUT (17-BIT) Day 
Time-of-day code output (24-hour re Range Instrum , . 
J m WWY. FPither model. $11.18 


ised by NBS « 





cling) and any 2 of 8 pulse rates 


SEND FOR TIME CODE GENERATOR FILE 301 
Electronic Engineering Company of California 


1601 East Chestnut Avenue « Santa Ana, California © Kimberly 7-5501 ¢ TWX: S ANA 5263 
EE 0.14 
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jumper. They operated at 32 frames 
per second. 

The launch was recorded from the 
gondola by a GA-1-Cl 16 mm. 100 ft. 
capacity motion picture camera manu- 
factured by Century Engineers, Inc., 
Burbank, Calif. They were started by 
the jumper and operated at 32 frames 
per second. 

Vhe balloon for the record jump was 
designed by Cambridge Research Cen- 
ter and manufactured by General Mills 
Inc 

Made of polyethylene panel con- 
struction with heavier weight-carrving 
scams between the pancls, its capacity 
was 2.9 milhon cu. ft. of helium 

The multistage parachute assembly is 
composed of a harness and pack, stand- 
ard USAF B-5 modified; canopies are a 
standard pilot canopy, an experimental 
6 ft. stabilization canopy and a modi 
fied standard (C-9) 25-ft. dia canopy 

The first and second stages operate 
on time release principle. The third 
tage release operates on both an ancroid 
ind time principle; for example, ancroid 
sctting of 18,000 ft. and two second 
Prior to gondola exit, the jumper arms 
the first and second stages and imm«c 
diately makes his departure. Eighteen 
cconds later, the first stage, or pilot 
chute, deplovs and extracts the second 
tage parachute, which is the six foot 
tabilization chute. Ten minutes after 
the jump, a radio command cuts the 
balloon away and the gondola descends 
via a parachute. In all the jumps most 
of the equipment is recovered, and only 
the balloons are expendable. 


Upright Position 

Deployment of the stabilization chute 
places the jumper in an upright position 
throughout his descent. He can make 
turns by extending one leg or the other 
about six inches. At 18,600 ft.. the C-9 
pilot chute deploys, followed immedi- 
telv by the main parachute 

Ihe 57 Ib. instrument kit is jetti- 
oned by the jumper at 5,000 ft., and 
t descends via a 16 ft. cargo para- 
hate This instrument kit contains 
transistorized circuitry to monitor pulse 


| 


ite clectrocardiogram, respiration 


ind time, plus a tape recorder 
power supply and camera 
During the actual descent from 102,- 
S00 ft., this kit was not released because 
Kittinger had suffered a swollen right 
hand when the right glove pressuriza- 
tion failed as he ascended. As a result, 
he couldn't release the kit and the extra 
veight made him land harder than ex- 
pected, but with no ill effects 
Kittinger said the wind information 
given him before his record-breaking 
flight was so precise that he landed 50 
ft. from the predicted point of landing 
During his descent, he went through a 
loud laver whose tops were at 21,000 
ft. and bases from 12,000 to 15,000 ft. 
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The new Cherry “9000” Series 
MS type rivets are now a part of 
our standard product line, along 
with our familiar knob stem 
rivets. 

Cherry is again FIRST to pro- 
vide grip markings on the rivet 
head —for easy identification in 
bins or work boxes, plus positive 
visual inspection after installa- 
tion. 

Meeting fully the require- 
ments of MIL-R-7885A, the 
new Cherry ‘'9000”’ Series rivets 
are available in your choice of 
metals, and are installed with 


existing serrated stem pulling 
heads. 

For those who prefer serrated 
stem type blind aircraft rivets, 
the Cherry ‘‘9000’’ Series com- 
pletes the line which includes the 
new Cherrylock ‘‘2000’’ Series 
Mechanically Locked Stem with 
flush fracture, the Cherry High 
Clinch Series rivets—‘‘600”’, 
"*700"’, “*800’’—and the Cherry 
Standard MS line of knob stem 
rivets—the ‘100’ and ‘‘500” 
Series. For information write: 
Cherry Rivet Division, Towns- 
end Company, Box 2157-N, 
Santa Ana, Calif. 


CHERRY RIVET DIVISION 
SAN NA, CAR 


Townsend Company 
~ WPNEBABUSHED 1616 + BEAWERUFAIIS; PA Iic~ 


In Canada: Parmenter & Bulloch Manufacturing Company, Lid., Gananoque, Ontario 











WHAT WAS SINGER DOING AT PORT WASHINGTON? At this important U.S. Naval Training Device Center, 
the Navy is solving a basic problem in today’s design engineering: how to accommodate complex electronic equipment 
to the performance capabilities of a human operator. Human engineering specialists of the Singer Military 

Products Division worked with Navy research teams to develop fundamental design principles for electronic 
apparatus. The aim: practical maintainability by the average technician. The result was a manual titled 
Maintainability: A Guide to the Design of Electronic Equipment. A division of The Singer Manufacturing Company, 


SMPD is composed of Singer-Bridgeport, Dieh] Manufacturing Company and HRB-Singer. 


A comprehensive brochure describing SMPD engineering and production facilities is yours for the asking. 


Sincer® 


SINGER MILITARY PRODUCTS DIVISION C} 
1 ; 


The Singer Manufacturing Company 149 Broadway, New York 6, N.Y. 


“is 


SINGER-BRIDGEPORT + DIEHL + HRB-SINGER 


*A Trademark of THE SINGER MANUFACTURING COMPANY 





Rotor Platform Proposed for Data Relay 
/ 


By Michael Yaffee 


New York—Versatile, ramjet-powered 
rotor platform which will hover at 100,- 
000-ft. altitudes is now being proposed 
for Signal Corps data relay mission. ‘The 

ehicle will relay microwave transmis 
ions from low-flying surveillance drone 
to remote ground receivers 

Ihe unit, now under development by 
U.S. Industries, Inc., will also be pro- 
posed for application in a mobile Min 
uteman communication system, in anti- 
field ballistic missile systems (AW Oct 
10, p. 27 is a self-contained earls 
warning and surveillance vehicle, as a 
command guidance and navigation unit 
ind as a meteorological and scientifi 
observation platform 

USI expects to have a seven-foot rotor 
t scale) model of the platform ready 
for tie-down tests in carly 1961 and says 
it could have a full-scale ram rotor unit 
ready for flight tests within 36 months 
of receipt of a contract together with 
the associated ground equipment and 
cuidance 

The full-scale units, according to 
present plans, will be 19 ft. tall and 
have a rotor diameter of 35 ft. Early 
vehicles will probably have subsonic 
rocket rotor ipable of raising 50-Tb 
pavloads to hovering altitudes of 60,000 
ft. Hover duration will probably be 15 
min. Later platforms will go to super- 
sonic rocket and ram rotors and will be 
capable of raising 200-Ib. payloads to 
hovering altitudes of 80,000-100,000 ft. 


for periods up to one hour 


Other Approaches 


At the present time, USI's strato- 
phere rotor platform reportedly is one 
of the approaches under serious con- 
ideration by the Army Signal Corps as 
1 high-altitude relay vehicle to be used 
in conjunction with the Army's SD or 
SD-5 surveillance drones. Some other 
ipproaches are believed to be circling 
drones, unmanned radio-controlled heli- 
copters and balloons 

In January, 1959, when the Army first 
asked USI and a number of other com- 
panies for ideas on a drone real time 
relay station, the requirements listed 
were for a station-keeping vehicle that 
would be capable of flying at 100,000 
ft. and of relaying data from a low- 
iltitude surveillance drone having pene- 
tration ranges up to 500 miles. The 
vehicle, of course, would have to stay 
up long enough and have adequate pay- 
load capability to work with the drone. 
The Army specified it was not to be a 
itellite 

In response to this informal solicita- 
tion, the Army received a number of 
proposals but was unable to come up 
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STRATOSPHERE rotor vehicle, equipped with suitable sensors, can serve as a high altitude 
early warning and surveillance platform ording to U. S. Industries. 
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MICRO SWITCH Precision and Reliability 
Are Thoroughly Proved When 


Switches go to work 


At MICRO SWIT H. countdowns ¢ n switches are 
thousands and often millions of 
in the most complete test laboratory 
of its kind. Precision and reliability are tested 
under varied conditions of temperature 
altitude, shock, vibration, and extreme 


pressure. For this reason, you will find MICRO 





SWITCH precision Switches at work in every 
space project From the sub subminiature 

switches in che control pane ls to the sealed 
switches in the la inching equipme ntand na iSsiic, 


they contribure reliable automatic control 
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The nearby MICRO SWITCH Branch Office can make 
engineering help promptly available for particular 
switch problems. See the Yellow Pages for the address. 
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snap-action switch, while still maintais 
typical of new switches for missiles 
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@ GROUND SUPPORT CONTROL 


n Switches meet thewery latest require- 
[heir modular design permits complete 
itors on the control panel. Behind the 
ber of switch combinations. “Series 2” 
ir design requirements, then snap into 
Write for Catalog 67 


ries switches perform automatic control 
re sealed against the elements, making 
«ations. Their shock-resistant design 
Chey can be adapted to many different 
tuators. Write for Catalog 7 


s an environment-sealed switch, yet is 
MICRO SWITCH ™ make possible a 30°% 
ver any previous environment-sealed 
he same electrical rating. The “XE” is 
idvanced aircraft applications that give 
te for Data Sheet 169 on the “XE” or 
1 switches for these applications. 
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A division of Honeywell 
well Controls Limited, Toronto 17, Ontario 
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with money to fund them. Although 
the Arm till has not been able t 
obtain the monev needed to fund thi 
program, it reportedly hopes to have 
the monev in FY 1962 with some 
hance that fund till mav be found 
in the FY 1961] budget. Interest in the 
rogram till verv much alive. with 
i} 
| 


1 companies such as USI keeping a 
ose watch on potential changes in the 
oject’s requirements or funding situa 
fion 

Meanwhile, a second potential ippli 
ition for the UST strato platform mate 
talized out of the Air Force require 
ment for communication systems to link 
ts mobile Minuteman launching plat 
forms. USI went to USAF with the 
geestion that the strato relay platf rm 
yuld | 


u 
x” used cither as emergency sup 
the tel ph rie ind micro 

1 substitute for the 
I'wo strato platforms 

tance of 1,600 mi 
iccording to U ind four would cover 
the uintry, doing the job that would 


herwise re ce 300 microwave rel ° P 
therwi qui 1) microwave rela MODEL of stratosphere rotor platform under development by U. S. Industries is shown 
tation above. Vehicle would relay microwave signals from surveillance drones to ground stations. 


USI is still interested in pursuing this 
pplication for its platform but savs it 








hasn't had time to put anvthing down 
n paper vet.” USI has also gone to 
Army Ordnance with the suggestion 
that its platform be used for target 
location and damage assessment in con 
unction with or in place of the usual 
forward observer team set-up US] Supersonic Rotor 
to put details of the svstem to Tipspeed M~2.4 
ind make a formal presentation to Seaeee, 


Ordnance shorth 
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USI ENGINEERS say that an advan tratosphere ramjet-powered rotor platform and 


entially in associated ground support equipment that illustrated above could be ready for flight 





limb ‘ tests within 36 months. 
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IN A RAPIDLY INCREASING NUMBER 
OF MANUFACTURING OPERATIONS, 
THE ANSWER IS YES... bonding can do 
a better job and can do it at less cost! Rohr is 

a pioneer in adhesive bonded metal techniques 
and structures and is projecting this 
unparalleled capability to the solution of many 
new manufacturing problems. 


These examples are but a few of the many ways 
that metal bonding is doing a better job. For 
more information about this, or other Rohr 
Capabilities, write Mr. A. R. Campbell, 

Sales Manager, Department 3, Rohr Aircraft 
Corporation, Chula Vista, California 


MAIN PLANT ANO HEADQUARTERS. CHULA VISTA. CALIF: PLANT 


RIVERSIDE, CALIF.; ASSEMBLY PLANTS: WINDER, GA; AUBURN 


WASH 





and descent. Propellant, pay! uid 


ance, stabilization and other cquipmen 
are carried inside the evlindrical fuse 
lage. The cruciform tail surfaces, upon 
which the vehicle sits on the ground, 
provide the necessary acrodynamic con- 
trol 
Pavloac f course, will depend upon 
mission. In the case of 
platform, it will consist 
directional receiving an 
eceiver-transmitter cquipment 
iit-to-ground directional trans 
nitting antenna, As a high-altitude sur 
lance platform, the vehicle would 
maging or activitv-detecting sen 


’ 
h as telephoto cameras, t 
| 


nner 
und-base 

data relay platform, includ 
guidan equipment check 


} | 


‘round handling equipment 


pment for receiving, processing, 


id storing data D1 


I latform 


Typical Configuration 

platform configura 

vi ioned by { SI 

would have ill 

of 19 ft. and a body 

unting fin span, f 3 ft 

uld weigh 4,000 Ib. at 

t the start of hover 

Pavload weight 


wc from a 
t-bladed rotor manu 
iigh-strength steel or 

Ihe rotor, including 

ines, would weigh 

Chord of cach 

uld be 2] in. and over-all 
would be 35 ft. Rotor 
fixed to the hub. The 
blades and hub, would 
ipproximately 15 deg 
gines, 94-in. in diameter 
on the rotor tips, would 
ipproximately Mach 2.4 dur 
Optimum angle of attack 
i airfoil section f the 
is calculated to be three to 
ind for the subsonic sec 


ight degrees. Blade lift-to- 


would be approximatels 


To obtain maximum hover duration, 
ivs Thracy Petrides, director of USI 
Government Programs Department, the 
chicle will probably use a boron-based 
high-energy ramjct fuel. (For the plat 
form configuration using small Reaction 
Motors rocket engines, the propellants 
vould be MAF-1] (mixed amine fuels 
ind red fuming nitric acid.) Gaseous 
nitrogen will be used to pressure the 
propellant tank (or tanks in the case 
f the rocket version) sufficiently to 
lise the propellant to a plenum cham- 
ber metering unit mounted on the rotor 
hub. From here, the propellant will be 
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‘When the heat’s on... 


Robertshaw Bellows 


Can Shrug It Off! 


You name the temperature to be met... 


You name the rigorous stresses to be 


You name the problem. . . set your 
ynditions of temperature, stress, pressure 
rrosion . . . and our engineers will 
deliver a “living metal” bellows assembly 


to answer it! 


Robertshaw Sylphon® Bellows, depending on proper- 
ties desired, are available in brass, phosphor bronze, 
beryllium copper, monel, A-286 stainless steel, inconel, 


inconel-X and Ni-Span-C. 


Robertshaw Bellows Assemblies may solve many of 
your problems and we think you'll find a world 
of information in our Bellows Catalog TA-R. Why 
not write for it today? 


MR. CONTROLS 


ROBERTSHAW-FULTON CONTROLS COMPANY <a 
FULTON SYLPHON DIVISION « KNOXVILLE I, TENNESSEE 





Magnaflux Field Engineer, checks up the Magn sflux in 


Company Division of Standard Screw ¢ 


J. De Vries 
at the Chicago Screu 
with Hugh J. Maplesden. Superintendent of 
t teste wide variety high quality bolts and simila 

n heavy equipment. diesel engines, stampin 


a 





This testing installation is a “productionized standard” 
Magnaflux unit. The basic standard unit, Model 
TAQ-524, is fitted here with a bath applicating 
‘ , device, a short conveyor for proper positioning and 
Low ( Ost eS] ing? orientation of the parts and an accessory sequencing 
control cabinet. Reliability and reproducibility of test 
*1} ‘ results are assured and the test operation is an 
VW itn Magna iux— efficient integral part of the plant operation 
An auxiliary conveyor unit carries the parts from the 
A, SSOrl Q AC ini 10 TAQ to the inspectors and on through automatic 
ALLL, AA bap demagnetization. Thus, high production rates are easily 
attained, when required. Varieties of shapes and sizes 
| OW Ol High Volume ! are readily processed 
This is a specific example of a broadly applied concept: 
“productionize” any of the standard Magnaflux units by 


employing standard or easily adaptable auxiliary 
components, all available from Magnaflux Corporation 


Phone or write our local Field Engineer, or write 
to Magnaflux Corporation, 7306 West Lawrence Avenue, 


Chicago 31, Illinois 


MAGNAFLUX CORPORATION 
TEST SYSTEMS 


& SUBSDARY OF 
smth a s 


TIC PARTICLE, FLUORESCENT PENETRANT, THERMOGRAPHIC, EDDY CURRENT, ULTRASONIC, STRESS ANALYSIS, RADIOGRAPHIC TESTING, DYE PENETRANT & MAGNETIC FIELD 








Dellers Hr. Relay 
Service 
(@ 10,000 hrs) 


Rank 
System 


1) Ground-leunched $14,800 


Balloon 
Rocket-Leunched $21,400 
Bolicon 
Rocke'-Launched $81,700 
Parachute 
Stotion-Keeping $32,700 
Drone 
Penetrating Drone $54,700 


Rotor Platform $7,900 

1 menth 
$18,800 
$ 8.800 


1 wk 
$80,000 
$37,000 


Reley Setellites (2) 
@) Peter (200 mi) 
b) Hovering (22,000 mi) 





EFFECTIVENESS 


Jom mea bility Security 
Relative 


Relative Rank Area 


2,500 
25,000 


Rec 
Power 


Rank 








ANALYSIS performed by USI shows comparative costs 


different types of possible data relay vehicles. 


mounted engine 
In a typical mission, as_ present! 
planned, the USI strato platform would 
carried in a horizontal position to the 
iunching areca on an 15-ft 
that 
1 combined transporter-crector-launcher 
fOr blades folded ba k 


1¢ hub, down along the fuselage 


csignated 
tractor-trailer bed would serve a 


would be 


Ramijet-Powered Platform 
th 

ind power equipment or 

lid rockets used 
le the necessary starting thrust 
the vehicle will 
altitude in 


the ramy ersion of 


would be 
to pr 

With 
limb to 


mict powcr on, 
if SU OO0-ft 
ipproximately 15 
Stabilitv and 

ured through use of an unconven 
design 


hover 
min 

mtrol re porte div will 
DC a 
tional, skew-hinged rigid rotor 
which is the subject of a patent appli 
ition by Petrides and Wilfred Stapel 
feld, project engineer on the 
This design will significantly reduce 
destabilizing pitching moment experi 
need by conventional rigid rotors under 
says Stapelfeld 


undesirable and 


program 


the 


cross-flow conditions 
It also climinates the 
cxtrancous maneuver response of a rigid 
rotor due to gyroscopic forces and in 
stead uses these forces to move th 
blades so that the resulting aerodynamic 
forces rotate the plane of the rotor, 
thereby moving the vehicle in the de 
sired direction 

Actual stabilization and aerodynamic 
control of the platform will be effected 
by movable tail surfaces situated in the 
downwash or if necessary, says 
USI, -by cyclical control of the lift of 
the rotor blades. The area, lift coefh- 
cient and moment arm at the tail sur- 


rotor 
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try 


ential defle 


provide 1 


izimuth 
Control 
t] hicle’ 


ic vi 


and effectiveness ratings 


ia command link. Lightweight ground 
idar, working in conjunction with a 
radar beacon in the platform, will be 
used to track the vehicle. For its relay 
work with surveillance drones, the plat- 
form will use an air-to-air relay antenna 
which will have an antenna pattern 
with a vertical field of view of approxi- 
mately 90 deg. and a cosecant gain 
distribution 
A parachute housed in the rotor hub 
will probably be used, at least in early 
models, in the event of mechanical 
failure and, possibly, to ensure stability 
ind save fuel during descent. Wherever 
USI, the platform will 
on for accuracy and 
1 high retrieval proba- 


possible, sav 
land with 
thereby 


bility. 


pt IWCT 


ISSUTC 


Three Approaches 


Development of a final retrieval tech- 
lique of the problems USI engi- 
neers still have to work out. Currently, 
their thinking is centered on three pos- 
ible The first is autorota- 
tion combined with final power 
nd ground radar guidance. Power, prob- 
ibly from small solid propellant rockets, 
would be turned on just before impact 
nd the platform would be guided in 

1 VTOL vehicle. The second ap- 
ach is combined use of autorotation 

1 a parachute 


IS one 


ippro ic he S 
some 


nd with radar guidance 
Che third approach is simple parachute 
covery 

The major attraction of the strato- 
phere rotor platform is its low cost- 





Takeo Wr $00 


(te.) 
Operating 100,000 
Altitude (ft.) 


115 
Balloon 


Hever” 


Ocevice 


40 mph 
wind drift 


Transiotion 
Speed 
Climb time 2 hr 

50 min. for 
18% of units 
leunched 


Useful 
Duretion & 
Altitude 


Powerplent None 


Length (f.) 125 


Diemeter 115 # 


Wing Spen 





Rocket 
Balloon 


100 
Balioon 


40 mph 
wind drift 


80 sec 


Solid 
Rocket 


22.5 
(rocket) 


20 in 
(rocket) 


230,000 te 
80,000 


120 ff 


Parachute 


40 mph 


wind drift 


120 sec 


Poler and 
Stationary 
Communi- 


Station- 
Keeping 
cation 
Satellites 


Drone 


112,000 
265,000 


2,000 
22,000 mi 


25 
wing (tot.) 


35 ff 
dia. rotor 


60 1 Grovity 


wing (exp) 


Stetionery 10,000 mph 
Hover ° 


M25 


Cruise 


50 fps 
Cruise 


100 sec 15 min 


1 year 


ICBM 
Booster 


Tip 
Ramiets 


23-in 
Ramjet 


Turbojet 


21 (30 w 21 95 


booster) at teokeof 


30 in. 10 ft. die 
core 


24 in 


35 ft. roter 








CHART prepared by USI engineets 


cight alternative data relay vehicles 


ompares performance and physical characteristics of 


121 





control equipment allotted by USI 
They believe that the fuselage would 
rotate and that the vehicle would tend 
to precess. They also pointed out that 
the effects of airflow over the tail con 
trol surfaces were not yet idequately 
determined 

@ Structural and aerodynamic chara 
teristics of the strato platform at 100 
000 ft. Even if it is assumed that all 
the problems of the vehicle at 60,000 
ft. can be solved, thev sav, there is no 
guarantee that these problems would 
stav solved at 100,000 ft. One factor in 


particular that worries them is the high 
loading of the rotor hub which at speed 
ibove Mach 2 would exceed 10.06 

® Electronic interference. Effects 

tor modulation, thev believe 

ite interference problems in th 


tion of the electronic equipment « 
by the platform 
Problem Possibilities 

In reply, USI's Petridk 


nr bole 1m) possibi 


Rubber Couplings Resist Fatigue Failure | pee Mie? staph 


Lightweight rubber couplings protect fuel lifelines on Boeing B-52G bomber and KC-135 
The new couplings, made by B. F. Goodrich Co., Akron, Ohio, withstand torsional 


lies 
itn 


tanker 
loads that cause fatigue failure in metal couplings. 
effective 

For 


+) 


the military ar h lowing 


Hl 


® Stability and control of th 


+ 
i 


Cost Analysis 
The 1 


Close ‘Télotamece for Jet Parts 


Reinforcing band for jet engine is formed from alloy made by Haynes Satellite Co. Tough 
alloy jet parts can be held to tolerances within 0.003-0.005 in. in this hydroforming device. 
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Although differing in appearance, 


they all have one thing in common... 


NEW BENDIX S-200 MAGNETOS 


Here’s a completely new, widely acclaimed ignition 
unit that provides superior performance and improved 
starting so necessary for today’s 4- and 6-cylinder 
business aircraft. 

In the Bendix® S-200 magneto, a great new design 
concept eliminates the mechanical impulse coupling. 
Replacing it, a retard breaker and battery-operated 
vibrator produce a ‘‘shower of sparks’’ at the spark plug 
through high voltage induction in the magneto’s second- 


Scintilla Division 


SIDNEY, NEW YORK 


ary. A co! nation ignition-starting switch automati- 
cally controls starting and operation of retard breaker, 
magneto and booster. The S-200 magneto is typical 
of Bendix capabilities in delivering superior ignition 
equipment, including magneto systems for aircraft of 
all types and sizes. Write today for complete infor- 
mation on the S-200 magneto or other ignition needs. 


1. Piper Aztec 2. Cessna 180 3. Beechcraft Twin 
5. Aero Design— Model 500 


Pictured above 
Bonanza 4. Bell 47-G2 Helicopter 





CANNON PLUGS...WORLD 


| 
| 
| 





ANN 
PLU 


N 
9 


CANNON ELECTRIC COMPANY, 3208 Hum! 





minimize reflection from the rotor, he N AS \ > en 
NASA Contracts 
National Acronautics and Spa 
n awarded the following 
more than $134 
nanv of the wh per dd fan | 
effects of airflow over hroug! 30. 19 


continues; and the proper use of fre 
modulation in the transmission Ihe 


) 1 } 
nk will eliminate 


quency 
inv effects from rotor it 
ioduiation 


Answers { 


LANGLEY RESEARCH CENTER, Hamp 
ton, Va 
Acrolahb Development Company | 


$0 Ser ‘ ar ate 


I n 
Northern Kadie Companys, Ine 


£49 


it hii thls ly de tla dt ts 


its 
FREE- 


just | rafiuel 
| uelj 
ASK ! ocnitpmapet 


aviation 


aviation refueling equipment 
catalog 


If you have anything to do with the 
purchase or specification of aviation 
refueling equipment, or if you're 
just curious, we want you to have 
a copy of our new Buckeye Avia- 
tion Refueling Equipment catalog 
It’s free for the asking 


Contains Facts and Figures on 
Buckeye’s complete line of new avi 
ation refueling equipment 


@ OVERWING REFUELING NOZZLES 
UNDERWING REFUELING NOZZLES 


VALVES AND AOAPVERS BUCKEYE IRON & BRASS WORKS 
° write Aviation Department 
’ PO Box 883, Dayton 1, Ohio 
Please send free Aviation Refueling 
Equipment Catalog AW 660 


% 

® OWL NOZZLES 
* 

* 


HYDRANT COUPLING AND 
EMERGENCY VALVES 
HYDRANT ADAPTERS 
HYDRANT MANHOLES NAME 
@ MILITARY SPECIFICATION ADORESS 
REFUELING EQUIPMENT ° Ty 


ddidaddgadgdadaaddagagdaag 
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STATE 


Hermes Blectronies Co 
and 
ange rogran ind ti 
Horne Brothers, tne. Ne 


$44 800 ser es and 


$305,821 Services 


turn ind wind 

imme 

Aldrich Pump Ceo. Allentowr 

is Ser es and materials 

wate i » 

Services, Ine. Lar 

Ha Va $28. 700—Service and 
! ! " t i I 


‘ ra ry 


(srence 


Rlectro-Dy namics 


Consolidated 
; $4 


(erp 


Wa 


Kerkles Division, Heckman tnastraments 


Boonshaft and tuches, Ine 
: , 
i acing ntro y 


Kadie America fom 
munications inc, New Y 6 $ 


nmun 


(erperation of 


i ry 
(eonselidated Electrodynamics Corp 
: $90,000-—ia ' 
Simmonds Il'recision Products, Ine 
vT » $149.9 Ar 
Chesapeake and Petemac Telephone to 
of Virginia Richmond Va $28 
nist nd inet » direct ried 
ed t tor at t I 
‘ ety n 
Va pe | and Va 
Rn. ¢ \. Servier Co 
er $a 0 


Division of BR. ¢ 
Radar maintenan 

Deyle and Keesetl Norfolh va ‘ 
re ! an? and } ank 


Dage Television, Thempson Kame Weeold 


ridge Ime It sia5 eae 
( ed . 
Data-Controt “ys ateme« Ine 


‘ Three swit 
Eiwoed H. Ball 


rank . ,Aa 
ginia ; LS 
William 4. Gillespie (! 
$63,729 (ir nd maintenar 
Electronic Associates Lor 
5 Analog 
Aleo Preducts« Ine I> 
$7 ib A eater and spa 
Beonshaft and Fuchs Ine Hath 
na e* 1 t ‘ 


Norton Co. W 
4 mt efra 

epalr 

Division 


Bendix Ceorp., Ciacianati 


} $43,859 Conm 


Hogue Electric Manufacturing Co. | 
t i% ~ 
al ' 
t ‘ Ernest Ine Waal 
Kadiation Dy namics, Ine 
} \ $a6.850 ‘ 
r wale ite ip at r 
. A. Bartlett Tree Expert Co. i nd 
ean Maintenar f law? 
(reneral Chemical Dis Allied Chemical 
orp ’ reer 
bh. 1. DaePent deNemoure A Co 


‘ 


Dovste and Kussell 


‘ era 


Pertin Co Ine 


‘ 


Doste and Huseell 
Ernst, Ine 


en Potash ond Chemical Corp 


Alco Produet«, Ine 
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Minuteman Nose Cone Reveals Antennae 
Flight test dummy of the Avco Mk.5 nose cone for the USAF Minuteman ICBM 
two antennae windows—the smaller presumably for telemetry and the larger for ¢ 
purposes. The Minuteman ablating vehicle is made of Avcoite, a plastic compound 
of withstanding extremely high temperatures with very little material and weight 
vehicle has been designed for much higher re-entry speeds than Atlas or Titan nm 


i steria for higt res Precision tnastrument Co 


‘ 


tieorgia Tech Kesearch Inatitute of Tech 


nology» \ Prey Litton Industries of Califernia 


Are 


‘ 


' 


Task Corporation Ar 


Fred &. Gichner Iron Works, Ine. Helts 
Mad $58.4 i x if ry 

ent ' ry : . fos p 

Mi 


Mobile Aerial Towers, ine 


Norwalk Company, Ine 
Ind tf ‘ nd te : t nt ¢ 


Project Mer Applied Kadiation Corporation 
WESTERN OPERATIONS OFFICE, ~ = tcenal 

Santa Monica, Calif : . 
Douglas Aireraft Company Ine 


Mi , ' $68 838 1460—Ser 


General Electric o Technical 1 
Operations t ' 


AMES RESEARCH CENTER, Mountain Simpson snd Stratta 
View, Calif ‘ ‘ \ band 
Beckman and Whitley, Ine. Sar ! er t t Red 


¢9 i bilg? Kyan Aeronautical Co. San 


pe Ve \ atl rang 4 ; 

‘ t Con any 

> bag ‘a. . om pe ~ Electronic Associates, Ine 
1 nia ' nagne Ie ‘ 


| : ‘ Analog n 
nel ¢ er Southwestern Engineering 
Vidya, Ine ‘al t c ‘ f Angele Cait $806,500-—Va 

Development matruction and livery f for ma transfer cooling and a 
lensity measu 

ransfer ar eated wind tunnel 
4. O. Smith Cerperation San Franci 


Calif $29. 296 Pressure vessel 


ing netrument fac y 

Linde Co. San 

Liquid x 

Nass facility 

‘ ling and aerodynamic facility 
Fischer Research Laboratory, Inc. Palo 

Alto Calif $48,000-—Indicating millivolt 

potentiometers for general use in tunnel Aetna Maintenance Co 

test Calif $26,00 Janitorial 


wards, Calif 
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FLIGHT RESEARCH CENTER Fd- 


THE 
OTANDARE 


OF 


~ CALIBRATION 


RUSKA 
DEAD WEIGHT 
or 


weight pressure balance for use 
as a primary pressure standard. 
Repeatability in excess of 0.01%. 
Ranges up to 12,000 psi, with sub- 
divisions as small as 0.1 psi. 











Write for complete literature. 


RUSKA INSTRUMENT 
CORPORATION 
MAKERS OF SCIENTIFIC INSTRUMENTS 
6121 Hillcroft Street, Houston, Texas 


Mail Address: P. O. Box 3396, Bellaire 101, Texas 





WHEN QUALITY IS YOUR TARGET 
THE GRIPWELL ELECTRONIC CHASSIS 
LATCH HELPS YOU HIT THE BULLSEYE 


Red uniock 


ndicator 

»e ondary 

extreme vibra 

tion lock 

Proven Hartwe Permanent 
rigger action Gripwe 
ock handle 


20° free travel 

for gripping Keeper 
designed 

Boss for optional for easy 

bar handle sealing 


take-up « 8 to 1 mechanical advantage 


GRIPWELL® ELECTRONIC CHASSIS LATCH 
A handsome, strong and durable handle latch to 
fasten “plug-in” type electronic chassis, providing 
for positive ejection and injection of the chassis 
and allowing an eight to one mechanical advan 
tage, with a total one-half inch take up 





Write 
today for 
complete information 


THE HARTWELL CORPORATION 
9035 VENICE BOULEVARD, LOS ANGELES 34, CALIF 


Offices 
Chicago © Ft. Worth © Hackensack * Seattle * Wichita 
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THE PROBLEM SOLVERS 


AEROLAB 


Nose cones of hard-to-form Inconel, designed and 
built by Aerolab for the ARGO D-4 (Javelin) sound 
ing rocket, undergo final inspection. Equipped with 
Inconel spike antenna, these four stage rockets will 
be used by NASA for the low-cost acquisition of 
important data at high altitudes and velocities 
Aerolab has developed more space probes and 
rocket-powered research models, including the Mer- 
cury capsule model, which have been fired, than any 


other firm in the United States 


— WORLD LEADER IN SPACE PROBES 


Aerolab is a science team with quick reaction cap 
abilities a group of scientists and engineers with 
special talents for solving advanced problems in 
astrophysics, aerophysics and geophysics 

A wholly-owned subsidiary of Ryan Aeronautical 
Company, Aerolab now adds its capabilities to 
Ryan's own in accomplishing breakthroughs in such 
vital areas of space technology as: electronic navi 
gation, automatic guidance, recovery systems, miasile 
design, reaction controls, propulsion systems, solid 


state devices, and instrumentation packages 


RYAN OFFERS CHALLENGING OPPORTUNITIES TO ENGINEERS 


RYAN AEROLAB 


DEVELOPMENT COMPANY @&@ PASADENA, CALIFORNIA 


SUBSIDIARY OF RYAN AERONAUTICAL COMPANY @&@ SAN DIEGO, CALIFORNIA 











Satellites in Orbit 


1958 
1958 
1958 
1959 
1959 
1959 


1959 
1959 
1959 
1959 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 


Alpha 
Beta | 
Beta Il 
Aipha I 
Aiphe ll 
Dolta 


Epsilon il 
Ete 

lote | 

lote ll 
Beta | 
Beta il 
Gamma! 
Gemme ll 
Geme lt 
Epsilon I 
Epsilon it 
Epsilon IV 
Epsilon V 
Epsilon Vi 
Epsilon Vill 
Epsilon IX 
Zeta | 
Zete ll 
Ete | 

Ete i 

Ete ii 
Theta 
lete | 

lote it 
lote i 
lete IV 
lete V 

My 


Explorer | 
Rocket Body 
Vanguard | 
Vengvard li 
Rocket Body 
Explorer VI 


Capsule 
Vangvuerd ili 
Explorer Vil 
Rocket Body 
Rocket Body 
Tiros | 
Rocket Body 
Transit 1B 
Metal Object 
Sputnik IV 
Metal Object 
Metal Object 
Metal Object 
Metal Object 
Metal Object 
Metal Object 
Mides ll 
Metal Object 
Transit 1A 
Greb 

Rocket Body 
Discoverer Xi! 
Echo! 
Rocket Body 
Metal Object 
Metal Object 
Metal Object 
Discoverer XV 


Luner and Space Probes 


Pioneer IV 
Lunik I 
Lunik 
Pioneer V 


1957 
1987 
1987 
1958 
1958 
1958 
1958 
1958 
1959 
1959 
1959 
1959 
1959 
1959 
1959 
1960 
1960 
1960 
1960 
1960 
1960 


Notes: (1) 


Source: National Space Surveillance Control Center and National Aeronautics and Space Administration 


(Mechta) 


(60 Alpha) 


Decayed Satellites 


Aiphe! 
Aiphe ll 
Beta 
Gamme 
Delta | 
Delte lt 
Epsilon 
Zeta 
Beta 
Gamme 
Epsilon | 
Zeta 
Thete 
Kappe 
Lambde 
Delta 
Fosilon il 
lLembde I 
Kappa 
lLambde Wi 
Epsilon Vil 


Rocket Body 
Sputnik | 
Sputnik 
Explorer i! 
Rocket Body 
Sputnik Wi 
Explorer 'V 
Atles 
Discoverer | 
Discoverer li 
Discoverer V 
Discoverer VI 
Lunik 
Discoverer Vil 
Discoverer Vill 
Discoverer XI 
Rocket Body 
Sputnik V 
Discoverer XIV 
Rocket Body 
Metal Object 


Source 


Source 


us 
USSR 
USSR 
us 


Source 


USSR 
USSR 
USSR 
us 

USSR 


Space Vehicle Log 


Launch 


Feb. 58 
Mer. 58 
Mar. 58 
Feb. 59 
Feb. 59 
Aug. 59 


w 
3 


Aug. 
Sept. 
Oct. 
Oct. 


Mey 
May 
Mey 
May 
May 
June 
June 
June 
Avg. 
Aug. 
Aug. 
Avg. 
Avg. 
Aug. 
Sept 


59 
59 
59 
. 60 
. 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 


leunch 


3 Mer. 59 
2 Jaen. 59 
12 Sept. 59 
1) Mer. 60 


Launch 


4 Oct. 57 
4 Oct. 57 
3 Nev. 
26 Mar. 
15 Mey 
15 Moy 
26 July 
18 Dec. 
28 Feb. 
13 Apr. 
13 Aug. 
19 Avg. 
4 Oct. 
7 Nev. 
20 Nev. 
1S Apr. 
15 May 
19 Aug. 
18 Aug. 
19 Aug. 
15 Mey 


Period 
Mins. 


Apogee Perigee 
Stat. Mi 


1185 
2693 
2449 


107.7 
138.4 
133.8 

125.5 2051 

129.6 2276 
Position Uncertain 
(Highly Elliptical) 

691 

2316 

672 

666 

466 

468 

41} 

438 

383 

395 


120 
320 
344 
343 
429 
429 
179 
238 
177 
175 
172 
176 


97.8 
129.8 
101.2 
101.1 
99.1 

99.2 

94.0 

95.4 

93.5 

93.8 

94.0 411 

93.7 391 
Position Uncertain 
Position Uncertain 

90.1 174 

89.4 151 

94.4 317 

93.3 277 

101.7 650 

101.7 658 

101.4 639 

92.5 335 

118.0 1118 

118.0 1031 

115.6 924 

116.0 934 

119.1 1100 

92.7 380 


174 
151 
300 
277 


Stotus 


Orbiting Sun 
Orbiting Sun 
Hit Moon--13 Sept. 59 
Orbiting Sun 


Down 


1 Dec. 57 
Early Jan. 58 
14 Apr. 58 
28 June 58 
3 Dec. 58 
6 Apr. 60 
23 Oct. 59 
21 Jan. 59 
Eerly Mar. 59 
26 Apr. 59 
28 Sept. 59 
20 Oct. 59 
About 20 Apr. 60 
26 Nov. 
8 Mar. 
26 Apr. 
17 July 
20 Avg. 
15 Sept. 
23 Sept. 
24 Sept. 


Where transmitting frequencies are not given, they heve been classified. 
Estimated lifetimes of objects trailing main satellites are approximately the same as the scientific packages. 
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(Transmission 
Freq. (mc.) Est. Lifetime 


108- 108.03 3-5 yrs. 


108-108.03' 
108- 108.03 


200-1,000 yrs. 
10 yrs. 


108.06- 108.09? Over 1 yr. 


108-108.03 
108-20-40-60° 


30-40 yrs. 
20-30 yrs. 


108-108.03-235 (video)' 50-100 yrs. 


54- 162-216-324 16 mo. 


19.995 Uncertain 


54- 162-216-324! 
108 


108.06- 107.94! 


960.05 

19.997-19.995-19.993- 183.6 
183.6-39.986-19.993-19.997-20.003 
378-150 watts 


20.005-40.002 
20.005- 40.002 
108-108.03 


20.005-40.01 


108-108.03 
132.435-132.905-107.97-107.94 


183.6-39.986 


still transmitting—ne video transmissions from Tires |; (2) included UHF transmitter; (3) timer included In package fo turn off 
108 mec. transmitter Oct. 13, 1960. 














a new look on the horizon... 


FLYING — 
PLATFORMS 


FROM 
DEL MAR 


Now, from Del Mar, a new weapons support concept 
provides three-dimensional mobility for our land and sea 
forces. Tiny helicopters, available in one-man or drone ver- 
sions, give manned-flight and cargo-carrying capability to 
front-line Army and Marine units. 

Weighing approximately 300 pounds empty, these miniature 
flying packages can safely scout hostile territory... send 
back reconnaissance data...carry a man or critical cargo 
to strategic hard-to-reach areas ... perform courier services 
and ASW duty at sea. 

The new flying platforms are the latest in a line of advanced 
weapons support systems from Del Mar. For further infor- 
mation on these or other Del Mar weapons support and 
training systems in use by the Armed Forces of the United 
States, Canada, and other NATO nations, write to Dept 
AW-932-5. 


Engineers and Scientists: investigate Del Mar 


for a rewarding future in hydrospace sciences, 


aerospace sciences, and environmental systems 


International Airport - Los Angeles 45, Calif. 


Navy Designs Caleb 
For Space Missions 


China Lake, Calif.—Four stage, air 
launched solid propellant rocket called 
Caleb has been designed, built and 
tested by the Naval Ordnance Test Sta 
tion for space missions including the 
launch of small satellites weighing be- 
tween 10 Ib. and 20 Ib 

Caleb has had little or no formal 
funding but has been continued as a 
project by NOTS scientists. Close ob- 
servers are hopeful that successful tests 
ovet Pacific Missile Range will win the 
project more conventional support and 
possibly result in some contracts for 
industry. So far, all the work has been 
done at Naval Ordnance Test Station 

Caleb is launched from the bomb 
rack of a fighter plane at 38,000 ft 
in a standard loft bombing deliver 
Conventional low altitude bombing svs 
tem (LABS) used by Navy for loft 
bombing is said to be accurate cnough 
to enable the spin-stabilized Caleb 
rocket to put its payloads in fairly pre 
cise orpits 

Caleb also may be used for projecting 
probes horizontally or vertically for high 
iltitude studies. It mav be used in 
booster configurations with one, two, 
three, or four stages of propulsion. To 
orbit a satellite, the launch would be 
made at an clevation angle of 56 deg 
A high altitude probe version would 
be launched at an clevation of some 


85 deg 
Caleb is 16.5 ft. long, 2 ft. in di 


imeter and weighs 3.000 Ib. at launch 
It has been fired from under the wing 
f a Douglas F4D in tests over the 
Paci Missile Range and there ar 
plans to launch it from the much faster 
NicDonnell F4H 


Satellite Antennas 
To Be Made in Orbit 


Washington—The Canadian topside 
under satellite, now under construc 
tion at de Havilland Aircraft of Canada, 
Ltd., will use a novel space extrusion 
process to form its four long payload 
intennas 

Two 67-ft. and two 35-ft. antennas 
will be carried in the launch package, 
ke a rolled steel tape measure. Once 
i¢ satellite is in orbit, a small motor 
will force the flat metal through a cit 
ilar guide, causing the edges to curl 
wether forming a cvlinder and acti 
iting the svstem 

Sweep frequency topside sounder 
AW Aug. 29, p. 92) will be launched 
by the Thor Agena B space vehicle from 
the Pacific Missile Range in a polar 
orbit 
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Cessna Skyhook helicopter, new entry in the commercial market, will cost $79,960 in four-place configuration. 


Cessna Enters Skyhook Helicopter in Civil Market 


Cessna Aircraft Co. has set up a world-wide 
marketing organization for sales of its new 
est commercial entry, the Skyhook helicop 
ter, civil version of the Army CH-I¢ 
Although it has been certificated for mstru 
ment weather Cessna said 
Skyhook initially will be offered only in the 


operations, 


eer ” * 


Skyhook helicopter is fitted with dual controls. Instrumen 
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Aircraft has a maxim 


VFR version 


weight of 3,100 Ib. and an empty 


2,080 Ib. Powerplant is a forward-n 


Continental FSO-526A supercharg: 
rated at 270 hp. Skyhook is certif 


cruising speeds up to 122 mph. 


rpm. range is available at all altitudes 


ing to Cessna engineers. Rate of climb at 
gross weight is 1,030 fpm. at 8,000 ft. Fuel 
capacity is 60 gal., with auxiliary tanks hold- 
ing 30 additional gallons also available. 
Cessna now has the Skyhook in initial pro- 
duction phases and first deliveries are ex- 
pected to be made in 1961. 


ae 


tation includes the company’s patented maximum airspeed indicator; by adjust- 
ing indicator for gross weight at a particular altitude, red line automatically indicates maximum speed. Interior is at right. 
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Jets Swelling U.S. Aeronautical Exports 


By Katherine Johnsen 


Washington—U. S. aeronautical ex 
ports, swelled by jet transport deliveries 
ire expected to reach a peak 
$1.4 billion this vear, then start 
ward trend to $1] billion in | 
cording to estimates of Comn 
partment and Aerospace 
Assn 

The 1960 total—the bigg 
World War Il—includes appr 
$500 million in turbine-p Went 
ports. This is expected to dr 
$300 million next vear 
port total was $779 
approximately $103 
powered aircraft 

At a major government 
ference, sponsored br 
Department, industr 

, 


government Opera 


ireas to counter the 


lecline: negotiat 

tariffs on U.S 

small aircraft, 

Import Bank financing arrang 
foreign purchasers 


Irving H. Tavlor, AIA 


tor, told the conferen 
sian attack has alr 
international aviation 
singlehanded, w 
chance of coping with 
petition— givea 
possibly up to 
interest and unlimited), free 
ssistance’ to customers—and 


eventually be offering produ 


iv samp!) 


U vears at 


W 
- 
] 


will probably be by no means 

to ours. The U. S. government 
have to be prepared to support our in- 
dustry in a big way or accept inevitable 
defeat in this area having important 
prestige and national defense aspects.” 


Soviet Sales 


Commerce Department spokesmen 
noted the Soviet tactic of economic 
penetration through air transportation— 
aircraft sales followed bv technical ad- 
VISOTY CTew 1 | f rerunner fo political 
penetration. The recent Russian inroad 
into African transportation with the sale 
of four Ilvushin I-18 aircraft to Ghana 
and the sale of four Ilyushin I]-14s by 
Czechoslovakia to Guinea for national 
airlines were cited as example 

Major factor in Ghana’s purchase of 
Russian instead of U. S. aircraft is 
understood to be the more favorable 
financing terms, with a 20 
for liquidation allowed, compar 


vCal pt riod 


eer 


} 
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the seven year period required by Ex- Light aircraft manufacturers—includ 
port Import Bank ing Hiller Aircraft Corp., Piper Aircraft 
Commerce Department figut y Corp Beech Aircraft Corp., and 
minant position of [ rct Cessna Aircraft Co.—urged that the 
mmercial aviation { government press for tariff reduc 
raft of 20,000 11 M ( particularly in Latin American 
use, 4,222 or approx furopean “common market” coun 
U. S.-built and } r ec tariffs in some cases now 
27%, are Sovic u c 90% A uniform 22 levy is 
figure was furnished b now it spect for th common 
Commerce estimat i I untri France Ital 
roximately 600 commer ] ircratt rland Belgium Luxembourg 
der throughout the world manv. In most instan 
U. S.-built and o1 mean a reduction, but in the 
; which the light plan 
lers its best marl 
substantial incre 


Industry 


fa 


common 


thant 


1 that the 


ranization 


Boeing B-52G Leaves SAC Refueling Tanker 


Boeing B-25G missile bomber is shown just after it had broken away from a refueling boom, 
slipping down on the right of the Strategic Air Command tanker. Armament is two Hound 
Dog missiles. Unrefueled range is 9,000 stat. mi. B-52H is now in production. 
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nof the digits of the 
mainder of sev 

i by nine, and the 

f the quotient 

jer of three when 


AND LET’S CONSIDER ANOTHER QUOTIENT. It takes shape as men’s 
minds go deep into space. One center of these calculations is Martin-Denver, 
where successful professionals enjoy full scope from basic research to vehicle 
design. You will find range, reward, and stature here. Write N. M. Pagan, Director of 
Technical and Scientific Staffing, Martin-Denver, P.O. Box 179J, Denver, Colorado. 


SC 
MVS 24 FES Pa 


OeENnNveER OIMMISION 





SOLVING MATERIAL 
DESIGN PROBLEMS 
HEAT RESISTANCE 


A $000° flame takes ten minutes to penetrate a one quarter inch piece of COF’s new Dilecto 


RD-105 laminate. The same thickness of co lied steel is pierced ess than forty seconds 


Molded from graphite fabric impregnated with a structural materials and electrical insulations 


heat (ablation)-resistant phenolic resin, new CDF Vulcanized fibre, silicone rubber and mica, and ther 


grades RD-105 and RD-115 are being evaluated in mosetting moldings are also supplied by CDF 
CDF can provide both quality and true economy 
in selecting plastic materials best suited to your 


Dilecto laminates are only one family of products needs. Refer to SWEETS PD file or write to us for 


solid propellant rocket motors. 


from industry's largest selection of non-metalli General Folder 60. 


@, CONTINENTAL-DIAMOND FIBRE 


A SUBSIDIARY OF THE -42,,f/ COMPANY * NEWARK 19, DEL. 
in Canada, 46 Hollinger Road, Toronto 16, Ont 


ied 
z —_ 





Moisture-resistant and M t Dilecto cams Dimensionally stable, light weight, o SIS Easily fabricated paper. base, punching 
for automatic washer 1 dryer mntrols ant Dilecto ball bearing retainer ring grade Dilecto precision switch insulators 
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Ay Sigs > opie ay English Electric, GE 
expiring Sept. 30, 1965. The Considering Merger 
Hnion 1oans, 

1972 London—Two of Britain’s three lar- 


Continental was in a n gest electric firms—English Electric Co 
position before the refinanci nd General Electric—ar onsidering 


I 


the program, $34 million in t merger 
from banks and equipment ti t Merger would be by means of a hold 


icates was retired, and $8 ng company. Combined net assets 


new money was available to vould be about $495 million, topping 
fifth Bocing 707-120 and t issets of the third company, Associated 
the airline ish positi Electrical Industries, worth $465 mil 
position now 1s siti mn 

Since carl ; nti Both English Electric and GE cover 
borrowed $7] ihion full range of electrical equipment, 
turboprop and jet airct from appliances to atomic energy. 


JetStar Radome Test 
Nose radome of Lockheed JetStar executive 
jet transport is tested for lightning protec 
tion by Lightning & Transients Research 
Institute, Minneapolis. Charge is 1.5 mil 


lion volts 





na r transport competi 
n by establishing 
@ Permanent acronautical diy 
Commer Depart nt 
@ Forcign Commerce Service, 
qualifi l trad pe ialists rc] 
mmerce Department 


gencral upervision of 


of fomm 
k H. Mueller and including rep 
f the Bureau of 
the Busine 
Admunistrati 
bart pant inclu 
f Export-Import |] 
( ;wperahion Admini tr 
Department, Federal Avia 
ind Defense Department 


4 ae boil Bi 
Continental B - ... 1S WHERE THE MOST ADVANCED TRAINING IN AIR FORCE 
ontinenta OFrrows HISTORY BEGINS. Today, » ipid strides in aviation technology, the great 


| 
Long-] erm Funds need in the Air Force is for pilots wi ¢ to keep pace; who can prove their skill and 
md adaptability in the most deman g student pilots have ever known. Today, 





Denver—Continental Airlines | the pilots of tomorrow must lear ister. So today, after screening, they begin their 

rowed S4 nillion in a recently co training in the highly student-oric pit* of a high-performance jet: Cessna’s twin- 
yram which pr jet T-37, the most advanced primar er in Air Force history 

t time \ *One of many T-37 features designed lent: side-by-side seating of student and instructor. 


funds 


} ro led $75.5 1 : — 
, ve provided 5 million ae 7S 
I ! ims NW Wance Companics 
te 
yuundation another $12.5 - , 
, ] 
n The remaining $4 million, 


Aviation Week has learned, was ac Military = 
is 


un ired notes from Boeing Division, 
ind Vickers-Armstrongs Wichita, 
ed debt structure, Con Kansas 


otal indebtedness has in 
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Quick delivery ...a specialty at Deutsch! Naturally, we 
can’t make delivery on the Ist if you order on the 7th 
... unless you let us use the calendar shown above. But 
we can promise delivery of catalog items in a week or 
less from either our eastern or western stock locations. 
As a matter of fact, we usually ship on receipt of your 
advance order, without waiting for confirmation. And 
this goes for our entire line of standard environmental 
miniature electrical connectors: solder or snap-in 
types, self-aligning cylindrical and rectangular rack- 
and-panel models, and hermetics that never leak. 
If you have a tight production schedule staring you in 
the face, contact your local Deutschman today. He'll 
do his best to make delivery yesterday. For location 


of your nearest Deutschman write for Data File H-10. 


j 


Electronic Components Division « Municipal Lirport « Banning, California 


ADVANCED SPECIFICATION MINIATURE ELECTRICAL CONNECTORS 





Government Challenged on Cargo Rates 


Pulsa, Okla.—A sharp challenge to that FTL has requested FAA t been the air freight convert? He noted 
the federal government to amend ait ite the economic significance of that prior to buving the CL-44, | 
irgo rates to spur a sharp growth for thousand additional pound had analyzed every airplane available in 
the industry and to operators and manu weight, landing weight or i the world and » convince a 
facturers to promote modern turbine weight to an operator t ianufactures ild an airplane from 
wowered equipment that would provide degrce of curve it often the grot uy yy Carrier WW 
i mayor bre ikthrough in busine SS Was safety margin lids lave the buving powc! 

1 . ; > | 

oiced here last week by Frank Lvynott He noted that a 5¢ e cl ded Until there is a 10 


Fiving Tiger Line vice president-opera weight for the Douglas D¢ plane market, what answer can th 


I 


; 


ons freighter makes the differen nanufacturer give you except ‘wait’?” 
Stating that purchase of the turbo 1 “fairly g | aircraft na 1 Ihe lvent of turbine power make 
prop-powered Canadair CL-44 all-cargo Turning to the manufact possib design and build an un 
urplane promises an imminent. break isked ' the n pr ed pure cargo airplane that 
n air freight because its eficien 

es will permit Flying Tiger to make 
i proht hauling cargo now in the almost 
clusive mam f urface carriers 

vith these trans 

++ 


ment ften 


the federal 


J POSITIVE LOCKING 
QUICK RELEASE 


’ BALL-LOK 


PINS 


FAST...-SAFE...DEPENDABLE 


Available in bot gie acting and double acting styles. 


The ideal fastener for applications where parts or assemblies are frequently 
assembled or disa ed for service or replacement. Also BALL-LOK PINS 
are widely used » safety fastener to prevent accidental or premature 
release of movable assemblies 


’ 


Cam Lever Styie FOr every design rement where a pin fastener must be easy to insert 
quick to withdraw, yet provide positive safety BALL-LOK singie acting pins 
} ‘ serve best. Five head styles adapt to all design requirements. Pins range 


| - 


from \,” (+ ameter 


POSITIVE RELEA NDER ‘‘OVERLOAD’’ OR “BOUND” CONDITIONS 


Double acting BA K Quick Release Pins combine rugged strength with 
instant insert ea thdrawal and self safetying. In cases where ordinary 
fasteners may | aligned holes or under heavy loads the added 


pana“ drive-in” ‘‘drive-out jie permits forcible release of the pin. Double 
aie ; acting pins are ava Ring,” “T” and “L” head styles. Use the ex- 
ol A perienced technical knowledge of our engineering staff to help solve your 


Buttonhead Style 


quick release fast blems 


FOR TECHNICAI ATA WRITE FOR BROCHURE AV-460 


nc the new corporate name for the combined 
T” Head Style f Aviation Developments, inc. and D. W. Price 
ng manufacturers of quick release pins 


Man DEEL. 


210 SOUTH VICTORY BOULEVARD e BURBANK, CALIFORNIA 
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INERTIAL GUIDANCE 
MASS PRODUCTION 


Unified facilities turn out stable platforms in volume for Pershing, cut lead time 
20%—also offer advanced inertial guidance experience in design and engineering 





Knowmanship in Action 





extend across 


Inertial guidance capabilities at E-P 
three fronts—design, engineering, and production. Our 
production efficiency is proved by the fact that we are 
now mass-producing complete inertial guidance sys 
tems, including highly-precise air-bearing gyros 
“heart” of inertial guidance—for Pershing. We are 
able to do this, and save 20 in normal lead time, 
because of advanced techniques, and most modern 
facilities, coupled with most efficient management. 
We have developed space-age techniques that enable 
us to machine such a difficult material as beryllium to 
tolerances as fine as 10-millionths of an inch. Our 
specially-developed “super-clean room’’ maintains per 
fect conditions for assembly, test, and calibration of 
delicate inertial guidance components on a volume basis. 
E-P KNOWMANSHIP also offers practical advantages 
in inertial guidance design and engineering. We have 


a technical staff of over 500 devoted exclusively to 
solving inertial guidance problems. Our engineering 
experience includes work with air-bearing gyros that 
float both gimbal and spinning mass, as well as with 
liquid-floated gyros and accelerometers. Gimbaling 
specialists have developed the way to more compact 
inertial guidance platform packaging. 

The point is this. With demonstrated production 
accomplishments — plus practical design and engineer 
ing experience — we offer a rare degree of proficiency to 
apply to your inertial guidance needs—whether they 
be for outer space or under the sea. Why not explore 
our capabilities! A word from you will bring our com- 
plete story to your desk 


+ EXPERIENCED MANAGEMENT 
KNOWMANSHIP 


TECHNICAL KNOWLEDGE 
+ SPECIALIZED CRAFTSMANSHIP 


Eclipse-Pioneer Division 


TETERBORO, WN. J 


by. 








“WORLD'S CLEANEST ROOM F offers perfect conditions 


in this 55-stotior 


SUPERFINE TEST AND CALIBRATION, E-P checkout facilities in 
de ngie ox i plonetary siderea! tes! stonds occurote to f embly 


racy of = 2 seconds oi 


(.000005”) ore fil 


er h ndex 





_~e]_FLY WEATHER-WISE 


— 


These weather items prepared in consultation with the United States Weather Bureau 


TRANSCRIBED 
RATHER 


fl 
lig 
* te 
E 


HE U.S. Weather Bureau and FAA’s latest innovation— 

a low and medium frequency aircraft weather reporting 
service—is a real boon to VFR planning and flight safety! 
Now pilots can tune in on the 200 to 400 KC frequency 
(L/MF range or H facility) and receive the latest meteoro- 
logical and Notice to Airmen data. Even owners of the small, 
relatively inexpensive 3 to 4 wave-band radios covering these 
Frequencies can pick up this important information. These 
taped reports and forecasts are presently broadcast continu- 
ously by FAA-ATCS stations in |2 cities across the country 
After identifying itself, the station gives the weather condi- 
tions for a radius of 250 miles, pilot reports (PIREPS), wind 
aloft data and radar reports, when available—plus reports 
on actual weather at selected locations within a 400-mile 
radius. The pilot is kept informed of the fronts and pressure 
systems for the following 6 to 12 hours, small aircraft warn- 
ings in effect in the next 2 hours, and forecasts of significant 
area and route weather for the subsequent 8 to |2 hours. 


Experienced pilots use all of the up-to-date methods that 
assure safe, sure flights. That's why so many choose quality 
Mobil products 
progressive research 
products of unsurpassed performance and dependability ! AS 
Miles Ahead with Mobil! 


fuels and lubricants that are a result of 


and the most modern technology 


always... You're 


7 


FAA-ATCS Stations and their broadcasting frequencies 


M44 KC 
379 KC 
365 KC 


"Cleveland, Ohio 

Denver, Col ‘ 

Fort Worth, Texas. . 

Pittsburgh, Pa 254 KC 

Boise. Idaho 359 KC 

Cincinnati, Ohio 335 KC 
*Test Basis 


350 & 257 KC 
266 KC 
332 KC 
209 KC 
332 KC 
382 KC 


Chicago (Joliet), 1" 
Indianapolrs. ind 
Los Angeles, Calif 
New York, N.Y 
Washington, D. C 
Boston, Mass 


MOBILJET FUELS 
MOBILGAS AIRCRAFT 
MOBILOIL AERO 


MOBIL OIL COMPANY, 








50 East 42nd Street, New York 17, N.Y. 
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First Full-Scale and Hard-Site hinutemsl Models Shown 


First hard-site model of the Air Force Minuteman intercontinental ballistic missile is used to check out ground support equipment at 
Cape Canaveral, Fla., launching site. At right, first full-scale model of Minuteman aboard its railroad launcher is unveiled at the Air Force 


Assn. convention held recently in San Francisco, Calif. 


irry freight at ocean rates, he air cargo operator that of h Lynott advocated that the military 

1. Powerplants have made this father Thev originated th lemand modernization all through its 
lution possible, but the present throughout history the urlift purchasing program, indicating 
d of development in this direction Yet today, as incongruous a that such a spur will help to encourage 
the basis of evolution, he main scem and as much money as tl growth of a market sizable enough to 
spent on it, I believe thev have | ittract the manufacture of new and un- 

hort in advancing the arrival of t compromised, turbine-powered freight- 


iK 


the audience that for over far 
1 


manufacturers have built ur log . 
r freight aircraft and t e sta h rt He also questioned the wisdom of 

, ( the passenger carriers in creating all- 

tated that there still is not the I freight fleets from surplus passenger air- 
cs svstem worthy of the generated ingle self planes, because thev have, he said, the 
il product of the U.S vstem, but have kept ali power to cause a true airfreighter to be- 
the DC-4 a ; ome a fact. Surplus piston aircraft are 
million not going to be the panacea for this 


ist rs 


better off than when the 


that the tempo is changing 
roving and noting indreds of 

w York Central spent thus far, if directed t irgo market, he stated, because thev 

in the Flying Ti- ernization, he noted, could h mplv cannot compete with the turbine 


the purchase of 75 ¢ 0 ¢ ven if written off to zero and thev will 


verv significant reasons,”’ 
10t be able to reduce freight rates as 


it the breakthrough is in freighters. He cited th 
Initiate and apply for new svstem, noting that it tod Flving Tiger Line proposes to do when 

of performance, spend the tonnage equal to all the ts CL-44 enters its svstem 
fort on pavload as you have on _ riage air freight handled in the | t He noted that FTL’s equipment 
omfort ind above all, _vear, and that this is all moved nodernization plans extend into the 
s¢ an uncompromising director of lete C-46 and DC-4 tvpe aircraf terminal area. The Tigers, he said, are 
rogram ind then give him only recently did the first re t ncorporating an automated terminal 
ome authoritv.” Lynott asked emerge encouraging purchase of t O'Hare Field, Chicago, into its 
Turning his eve toward the military, lircraft the Armstrong-W hit CL-44 svstem and he estimates the new 
vnott stated that the military posi- AW.650 four-turboprop twin-b facilitv will reduce cost 35% and ground 


} 


is to the commercial and aft loading plane—by Riddl times by. 300 
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WORKING 
PARTNERS 


ROCKETDYNE AND SOUNDCRAFT INSTRUMENTATION TAPES 


Se : 4 Sat 


At North American Aviation’s Rocketdyne division, the re- 
cording of rocket engine performance on static stands, calls 
for the use of only the most reliable of instrumentation tapes, 
like Soundcraft. Why? Because Soundcraft Instrumentation 
Tapes combine exact physical and electrical properties so 
necessary to assure absolute reliability of performance—as a 
direct result of being manufactured in the world’s most 
modern tape plant under the most advanced quality control 
system. 

In short, experience has proven that Soundcraft Instrumenta- 
tion Tapes work best in recording of critical rocket testing 
operations. Why not let precision-made, error-free Sound- 
craft Instrumentation Tapes go to work for you? Complete 


literature on request. 


REEVES SOUNDCRAF | CORP Great Pasture Rd., Danbury, Conn. @ Chicago: 28 E. Jackson Blvd 
e Los Angeles: 342 N. LaBr foronto: 700 Weston Rd 





New Offerings 

United ElectroDynamics, Inc., Pasa- 
dena, Calif., engaged primarily in the 
development and manufacture of elec 
tronic measurement instruments, pat 
ticularly telemetry components and sys- 
environmental, reliability and 
qualification testing, and field inspec 
instrument pro 


tems; 


tion; research, seismic 
ind field services in the earth 
detection 


duction 
sciences, primarily nuclear 
Offering is 169,500 shares of common 
stock: 156,000 shares for public sale 
for the account of the company, and 
13,500 outstanding shares by the pres 
ent holders thereof. Offering price and 
underwriting terms to be supplied bi 
Proceeds of the com 
panv's sale of stock will be used to pas 
in full $800,000 of bank indebtedn« 

ind the will be added to gen 
eral funds to be used principaliy for 


imendment 


bal ince 


the carrving of an anticipated increase 
in inventories and accounts receivable 
Kavnar, Inc., Pico-Rivera, Calif., en 
ged in the design, manufacture and 
ut ight nuts, prin ipalh 
clf-locking nut, and pin 
women hair stvling 


Offering is 300,000 shares of common 
tock; 100,000 share 
by the 
tae shoves by the 


thereof 


ing term ; hye 


for public sal 
ind 700.000 outstand 
hold T 


ind underwrit 


ompan\ 
present 
Offering price 
upplied by amend 
nent. Proceeds of the 
of stock will be added to the company 
ipital lo the extent of 

ng ipital which ha 

Jan. 31, 1960, to par 
yyregating that amount 
When the con 
S.A.R.1 


brane ! in ful 


company's sale 


vorking 


pan 


France 


expected it will require 
of working 
I] upph 


ipital 


“ 


Clark ¢ 
ngaged it 


able Corp., Cleveland, Ohu 
ty 


manufacture and devel 


i 
electrical and 

mponents 

U.S. govern 

222,500 shares of 


500 shares 
count of the compan 


for pub 


itstanding shares by the 
ler Offering price is $4 
Of the proceeds, $136,000 
existing obliga 
incurred in 1960 to 
unts pavable and for 


i] purposes; $?? 000 


t repa\ 


mpany. 


( ipital Industrie S Inc 


promissory 


| 
VOTKING 


capital and 


purpose s 


Materiel Corp., 


engaged in the 


The ‘Technical 


Mamarone k N \ 
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design, manufacture ind sale 
ponents and complete systems f 
frequency radio communicatio 
equipment being used primaril\ 
high-frequency radio co 
Offering is 120,000 sh 
common stock; 50,000 shares for 
sale by the ind 70,0! 
standing shares by the present 
thereof. Proceeds of th compa 
of stock, approximating $750 
be used in part to construct a n 
to be determined (but 
ter Counts 
he added t 
idditional 
civabl 


rang¢ 
cation 


( ompany, 
} 


Carco Industries, Inc., Phil 
1 under Delawar 
+} ' 

1¢ purpo 


if ¢ 


From Analytical Study to 
OPERATIONAL HARDWARE 


SAWYER 
New, Small, Single-Stage 
Centrifugal BLOWER 


0” to 30” 
H,O Pressure 
0 to 35 SCFM 


Low Flow, High Pressure 
High Speed Unit for Air- 
borne Ventilation... or 
Closed Circuit Systems 
o 


Unique Rotor Designs 


Pressure Flow & 
Power Curves 

= Available 
Analytical Design 

Heat Transfer « Fluid Flow 
Mechanical Design 

Fan and Blower, plus 

associated support equipment 
Crew Environmental System 


For Further Intormation write 


A.J. SAWYER CO., Inc. 
597 Oakwood ~- €. Aurora, N. Y. 


TAPCO OFFERS 


The expanding Engineering Department 
of the TAPCO GROUP of Thompson 
Ramo Wooldridge Inc. offers new oppor- 
tunities for career-minded engineers and 
TAPCO’s product diversity, 


equipment and systems for a wide spec- 


scientists 


trum of defense needs, from space to 
undersea projects, provides a new mean- 


ing to the phrase “job security’ 


Openings exist now in the fields of: 


Aero-Thermodynamics 
Airframe Structural Analysis 
Bearings and Seols 
Electrical Power Systems 
Electronic Circuit Design 
Electro-Mechanical Reliability 
High Temperature Plastics 
Mechanical Stress Analysis 
Mechanical Testing 
Metallurgical Development 
Militory Operations Research 
Power Systems Development 
Standards and Specifications 
Thermodynamics 


Underwater Acoustics. 


TAPCO is located in greater Cleveland, 
close to gracious suburban living and to 
three fine universities affording evening 
study opportunities. 

if you think your engineering skills 


would be of interest to us, send a 


resume to 


Mr. R. J. Theibert, 
Employment Manager 
Box 60-1. 


THE TAPCO GROUP OF 
Thompson Ramo Wooldridge Inc. 


23555 Euclid Avenue 
Cleveland 17, Ohio 





of common stock for public sale at $5 
per share. Of the proceeds, $10,000 
will be used to purchase additional 
property adjacent to the present plant 
in northeast Philadelphia; $85,000 for 
the erection of a building thereon; 
$105,000 for additions to and improve- 
ments in the company’s plant, ma- 
chinervy and equipment; $100,000 for 
payment of income taxes for the fiscal 
vear ended Aug. 31, 1960; balance of 
about $299,750 will be added to work- 
ing capital for carrying of increased 
inventories and accounts receivable 


Premier Microwave Corp., Port Ches- 
ter, N. Y., engaged in the design, de 
velopment and production of micro- 
wave components, specifically coaxial 
and waveguide components and printed 
circuit analogs of such components 
Organized in 1940 under the name 
Premier Tool and Instrument Corp., 
the name was changed to Premier Mi- 
crowave in Aug., 1960: in Mav, 1960, 
the company acquired all the outstand- 
ing stock of an affiliate, Portchester 
Instrument Corp.. which now is oper- 
ated as a subsidiary. Offering is 100,000 
shares of common stock for public sale; 
offering price and underwriting terms 
to be supplied by amendment. Proceeds 
will be used in part to repay some 
$29,000 of bank borrowings and $54, 
900 of notes payable to officers, which 
borrowings were made to provide addi- 
tional working capital; balance will be 
used to supplement working capital and 
for other general corporate purposes 


Summers Gyroscope Co., Santa Mon- 
ica, Calif., engaged in the design, de- 
velopment, manufacture and sale of 
various gyroscopic and indicating in- 
struments, related equipment and sys- 
tems for the navigation and control of 
aircraft and short-range missiles. Offer- 
ing is 6,403,215 shares of common 
stock; 5,702,878 shares are held by 
Atlas Corp. and are to be offered by 
that company for subscription by its 
stockholders at the rate of one share 
of Summers stock for each two shares 
of Atlas common; 700,337 shares are 
held by Mertronics Corp. and are to 
be offered by that company for sub- 
scription by its stockholders at the rate 
of one share for each share held. Sub- 
scription price to be 75 cents per share; 
record dates to be supplied by amend 
ment. Purpose of the offering is to 
effect a divestiture by Atlas and Mer- 
tronics of all their interest in-the com- 
pany in order to dispose of proceedings 
pending before the Civil Aeronautics 
Board arising out of the interlocking 
relationships existing between Atlas, 
which controls an air carrier, and the 
company, which is deemed by the CAB 
to be engaged in a phase of aeronautics 
Since Atlas is the holder of approxi- 
mately 41% of the outstanding voting 
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stock of Mertronics, divestiture on the 
part of Mertronics is also required to 
effect complete termination of such 
interlocking relationship 


Electronics International Capital, 
Ltd., Hamilton, Bermuda, has ap 
plied to the SEC under the Investment 
Company Act for permission to register 
as an investment company and to make 
a public offering of its securities in the 
United States. The company was in 
corporated by a special act of the Ber 
muda Parliament; it was organized for 
the purpose of engaging in business as 
a closed-end non-diversified manage 
ment investment company investing in 
securities of foreign clectronic com 
panies, among others, those traded on 
the stock exchanges of Toronto, Mont 
real, London, Amsterdam, Frankfurt, 
Paris or Johannesburg. The company 
contemplates a public offering of shares 
through an underwriting group to ob 
tain at least $22,500,000 for its invest 
ment purposes. Charles E. Salik is 
listed as president and board chairman; 
he owns 81% of the stock of Elec 
tronics Investment Management Corp 
which owns all of the stock of Elec 
tronics International Management, Ltd., 
which will serve as investment adviser 
of the applicant company 


Drexel Dynamics Corp., Philadel 
phia, Pa.; organized in 1957, the com 
pany is engaged in research, develop 
ment and production operations in th 
fields of mechanics, clectronics, optics 
and functional systems, embracing the 
mathematical and physical sciences 
Among other things, the company is 
currently engaged in the production, 
under contract with the U.S. Navy, of 
jet engine lifting and positioning trail- 
ers, in the design, development and 
prototype manufacture of aircraft spe- 
cial weapons truck for the Navy, in the 
design and manufacture of direct pro 
jection system for use with existing 
simulation equipment in the evaluation 
of collision avoidance techniques for 
the Federal Aviation Agency, in sup 
plying engineering services for the 
U.S. Transportation Command, and in 
the manufacture of radar antenna bear 
ings as a subcontractor. Offering is 
100,000 shares of common stock for 
public sale at $6 per share. Of the 
proceeds, estimated at $511,740; $100,- 
000 will be used for continuation of 
product development program; $16,000 
for payment of notes; $395,740 as addi- 
tional working capital 


Melpar, Inc., Falls Church, Va., en- 
gaged in research, development and 
production of electronic equipment for 
the U. S. government and its major 
prime contractors; in the electronics 
field, the company’s efforts are espe- 
cially directed to the areas of recon- 


“ah 


General Electric 


How NERV 
Space 


NASA's Nuclear Emulsion Re- 
covery Vehicle, developed by 


General Electric Missile and 
Space Vehicle Department, is 
highest space probe ever to be 
recovered. 


Another major step in space ex- 
ploration was achieved September 
19 when NASA's first NERV— 
Nuclear Emulsion Recovery Ve- 
hicle—was successfully recovered 
after a 1200 nautical mile-high flight 
into the Van Allen space radiation 
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to another space FIRST... 


Returns Highest 
Radiation Measurements 


belts. NERV brought back detailed 
measurements of the belts’ radia- 
tion intensity. 

Carrying a nuclear emulsion pay- 
load deep into space, NERV 
‘photographed”’ tracks of the belts’ 
charged particles in ranges from 5 
Mev upward. Precise measurements 
of this radiation must be obtained 
before optimum shielding can be 
designed for manned space vehicles. 

Recovery of the vehicle after 
flight—rather than relying only on 
telemetered information permits 
scientists to analyze the nuclear 
emulsion directly. Thus they acquire 
a clearer picture of the composition 
of the belt, the intensity of the 
charged particles, their velocities, 


distribution and directio1 
ment. 
General Electric’s M 


Space Vehicle Department 


and built the Nuclear 


Recovery Vehicles for the 
Aeronautics and Space Ad 


tion’s Goddard Space Flig 
NERV is readily ad 


many research missions 


exposure of the payload to t 
environment and_ recov: 


flight is desired 

To learn more about 
other MSVD programs 
ward man’s entry into s| 


to Section 160, General 


Missile and Space Vehi« 
ment, Philadelphia 1, Pe 


FOR NASA's Goddard Space Flight Center, 
MSVD built this Nuclear Emulsion Recovery 
Vehicle. Here a scientist examines the pay- 
load which extends during flight to record a 
visual profile of ionization particles in the 
Van Alien radiation belts. Below, NERV's 
recovery package is shown. 


‘ 
7] 


PAYLOAD APOGEE PAYLOAD 
EXTENDS RETRACTS 


/ 


MISSION PROFILE is illustrated above. After 
burnout of the rocket’s four stages, a linear 
actuator extends the emulsion package. Pay- 
load is exposed through its apogee of ap- 
proximately 1200 nautical miles and until 
the vehicle is within approximately 250 
nautical miles of the earth upon return. 


GENERAL @@ ELECTRIC 


MISSILE AND SPACE VEHICLE DEPARTMENT 
A DEPARTMENT OF THE DEFENSE ELECTRONICS DIVIS! 





Stimulating climate 
...for career growth, 


for outdoor living. 


Seattle's 200 miles of shoreline stimulate distinctioe home planning 


Immediate. long-range openings at Boeing for 


STRUCTURAL, MECHANICAL AND AERONAUTICAL ENGINEERS 


expanding wind tunnel installation in private industry. You ll be 


Advanced aircraft projects of the future are 
steadily at Boeing $ lransport Division. This continuing 
| 


growth has created a number I exe eption il career open ducive to rap ! advancement 


working in a dynamic ireer environment thats con 


ings for structural, mechanical and aeronautical engi 
Che Boeing Transport Division is located in the un- 


congested Pac ili Northwest noted for mild year-round 
climate, nationally famous recreational facilities, excel 
lent schools and housing, and healthful outdoor Western 


neers. Long-range assignments are available immediately, 
yn advanced commercial flight projects. In addition, 
raining assignments are available, on a selective basis. 
to engineers in other fields who wish to ipply their capa 

living for the whole family 


' 


bilities to aircraft projects 

At Boeing, builder of the famous 707 and 720 jetliners, Drop a note now, giving a resume of your educationa 
y vu I be working with the world leader in the held of and ¢ rperivence background fo Vr Robe rt H Aing Tran 
multi-jet sircraft. You'll be backed by unexcelled re- port Division, Boeing Airplane Company, P.O Box 
search facilities, including the largest, most advanced 707 -9OA, Renton, Washington. 


TRANSPORT DIVISIOw SILANE 








naissance, simulation and training Sys- 
tems, data handling, fuzes and radar 
beacons communications, antennas, 
and countermeasures. Offering is 217,- 
000 shares of capital stock, for sub- 
scription by holders of the outstanding 
common stock of Westinghouse Air 
Brake Co. at the rate of one share of 
the company’s stock for each 20 shares 
of Westinghouse, held of record on 
Sept. 9, 1960; subscription price and 
underwriting terms to be supplied by 
amendment 

All of Melpar’s outstanding 2,250,000 
Shares of capital stock are owned by 
Westinghouse Air Brake Co.; Westing 
house also holds a $4,000,000 note of 
the company. Proceeds of the sale will 
be applied to the repayment of a por 
tion of the $4 million note 


Cryogenics, Inc., Washington, D. C.; 
organized in May, 1959, under Florida 
law, the company intends to engage in 
the design, development, manufacture 
and sale of instruments and instrumen- 
tation systems for the handling and con 
trol of cryogenic materials (or 
which have been liquefied by cooling 
to the range of cryogenic temperatures, 
—150 to 4601). ‘The company is 
new in the field, and has no factory 
or. equipment. Offering is 236,000 
shares of common stock; 175,000 shares 
to be offered for public sale by the com 
pany at $2 per share, and the additional 
61,000 shares to be sold to promoters 
at 10¢ per share. Of the proceeds, 
$5,000 wall -be used to repay a bank loan 
in that amount; $55,000 to pay certain 


Zases 


salaries; $32,000 for operating ex] 
$6,600 for purchase of land in 
ericksburg, Va.; 
equip a research and development 
ratory thereon; the balance for v 
capital. 

In July, 1960, John Mahr an 
C. Lazarus of John R 
Associates, Gordon R. Mok 
Molesworth Associates, Richar 
Ince, and the firm of Bull & I 
quired 14,500, 14,500, 5,000, 5 
22,000 shares respectively, at 
hare 

Molesworth 


public 


bert \ 


Associates will 
advice in relations 
promotion for one year at a 
fee of $1,000, plus disbursem« 
fee to be paid quarterly in stock 


rate of $2 per share 


International Diode Corp., 
Citv, N. J., organized under New 
August, 1959, and engag 
the business of manufacturing 
ing diodes. In October, 1959, th 
pany acquired from its president 
loong, the assets and busing 
tronic Semi-Conductor Corp., | 
loong had been employed in 
tion with the development amd 4 
facture of diodes. Offermg is 
shares of 6% non-cumulative.con 
preferred stock for public sale at 
per share. -Proceeds will be 
finance tthe establishment of a 
production and engine 


law in 


sales 


' 
i 


$123,000 to build 


hnance new product development 


purchase additional equipment; t 
to working capital. 


Beech Missile Target Makes First Flight 


New Beech PD75-4-1 remote-controlled missile target vehicle has completed its first s1 


ful flight test at White Sands Missile Range, N. M. 


Navy target, the PD-75-4-1 differs in having a 145-hp. Continental TSIO-200 four-cy 
engine, compared with the earlier 120-hp. six-cylinder McCulloch engine and a heavier 


weight than the KDB-1 


Dimensions, many parts and ground support system ar 


patible between the two vehicles for maximum economy; aim is to improve perfor 


with no increase in unit cost, according to Beech engineers 


PD75-4-1 is a Beech 


venture. Initial flight of the new vehicle, made at reduced power as programed, w 
froin a Beech-developed zero-length launcher, using JATO for takeoff assist 
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An improved version of the Beech KDB 
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work in the fields of the future at NAA 


PHYSICAL 
METALLURGISTS 


Join one of industry’s most pro- 
gressive teams in exploring the 
metallurgical frontiers of super- 
sonic flight. 

Here are unusual opportuni- 
ties in applied research for 
experienced metallurgists who 
would like to assume increased 
responsibility and expand their 
“sphere of influence.” 

Successful applicants must 
have the ability to organize and 
direct the work of others. These 
positions afford exceptional 
opportunities for advancement 
in an expanding materials de- 
velopment program. 

Background Preferred: 
Graduate Metallurgical Engi- 
neer with at least four years 
experience including develop- 
ment or application work in one 
or more of the following spe- 
cialties: 

Titanium Alloys 

Hot Work Die Steels 

Superalloys 

Refractory Metals 

Mechanical Metallurgy 

(Sheet Metal Forming ) 

For more information please 
write to: Mr. A. K. Bowman, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


THE LOS ANGELES DIVISION OF N 


NORTH 
AMERICAN 
AVIATION, INC. 











Squadron begins show with 18-plane loop over Farnborough, 


Internationally famous acrobatic show of No. 111 Squadron, Royal 
Air Force, had its final performances at the British Farnborough air 
show last September. Squadron is exchanging its highly mancuver- 
Hunter Mark 6 fighters for the English 


necessitating abandoning the 


able subsonic supersonic 


acrobatic capability 


Preble One squad- 


ictually using 22 planes 


Electric Lightning 
that pioneered full squadron acrobatic formations 
ron was the first to do a full squadron loop 
with four borrowed from another squadron for maximum performance 
and the peeling down to smaller formations in an aerial strip tease 
routine with maneuvers becoming more intricate as the size of the for 
mations decreased. For its Farnborough finale Treble One introduced 
several new routines, including splitting its opening 18-plane squadron 
“Big Nine 
acrobatic passes over the crowd 

at Farnborough in the 


formation into two formations to provide alternate 


Among other new formations shown 
Double Draken 


loop and aimed “at 


were the pattern 


finale 


emerging during the execution of a nine-plane 
duplicating winzplan of the Swedish fighter and the Farmer, showing 
the general shape of this supersonic fighter of the Soviet air force. 


Treble One is commanded by Squadron Leader Peter Latham, a 


World War II veteran. 


Hunter quartet executes scramble takeoff at close intervals (above). 


RAF Treble One 


Eighteen plane formation splits into two divisions for alternate passes 





ae 
ae 


Tightly packed formation of 18 Hunter Mark 6 fighters flashes by after completing tial loop with smoke trails (above). 


Squadron Flies Acrobatic Finale at Farnborough 


Squadron formation rolls over top of loop against rare scattered cloud background. Note { tion precision, 








Big Nine is basic formation from which special acrobatic maneuvers Formation aims at simulating planform of Swedish air force 
are executed after opening. Draken double delta fighter 


Trailing smoke, 11] Squadron emerges from bottom of formation loop and begins climb to start formation split into two “Big Nines.” 




















ee 
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Wineglass formation emerges during loop that began with three Farmer format formed during loop aims at shape of Soviet 


line astern groups. supersonic f 


Treble One squadron Hunters switch from special formations into basic Big N ineuvering 


g between acrobatic passes. 
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AVIATION WEEK'’s Annual Buyers’ Guide is one 
source for buying information in all segments of the 
dynamic aerospace industry. It’s on the engineer's 
desk. . with 


needed information. 


at his fingertips...readily accessible 


The new 1961, 6th Annual Edition, now 
tion, is more complete and essential than ever before, 


in prepara- 


containing expanded listings on new products and 
companies in new areas of the total market. 

It will contain over 50,000 manufacturers’ product 
listings in 1,800 product categories. In addition to 
being quick and easy to use, the BUYERS’ GUIDE 
includes complete listings of government procure- 
ment agencies telling: Where to go; Who to see; 
What they buy. 


BUYERS’ GUIDE usage was demonstrated in a sur- 


aa 
’ 


vey con 

1958 eC 
71 
60 


once 


index, 
supply 
BUYERS 
lf you sé 
messagt 
as your 


THE STANDARD PURCHASING REFERENCE 
OF THE AEROSPACE MARKET 


! eight months after publication of the 


respondents still had their copy 


this group referred to it at least 


' 


ynth 

ur advertising is available to the pur- 
fier at the moment buying information 
onstant reference value and year long 
tiple exposure of your advertising. 

product listings are bold faced and in- 

nce to the page number of their adver- 
tion to an alphabetical advertisers’ 
a “product” advertisers’ index. To 
ith key industry sales leads the 
[DE contains Reader Service cards. 


the aerospace industry, your advertising 


ngs in the BUYERS’ GUIDE ~—as well 


npany’s product listings. 


viation Week 


ond Space Technology 





SAFETY 





British Accident Investigation Report: 





Controllers Blamed in Viscount Crash 


The following 
dent report was 
gan, deputy chief 
Accidents Investig 
f Aviation, t 

The report 
ish European 
on Runway 25! 

7, 1960, at 1 
no fatalities 

The accident 
London Airport 
scheduled flight fr 
was uneventful 
+} 


crossed we Tul 


strument 
Gro Ip 
held a 
er itoz’ 


uircraft 

The visibility 
poor all day be 
weather observatior 
Meteorological Office 

1916 hr 1925 

Wind Calm Calm 
Cloud Sky clear Sky 
Met. visibility 75 yd 25 vd 
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~ Lendon 
iim. Met. visibility 
low cloud A few 
London Director said 
! lroy ping | 


mn Continue d 


x 


remark regarding visibility 
taneously | 


} } 


and was based on his observation of 


] 


through a window in the tower. At 
hr., when the aircraft was five mile 


turning onto final approach, frequen 


by the London Director concerned = from. the 


London Precision. Due to th 
uircraft had passed through the 
to th with when turning onto 
h ling ind was not losing 

uckly enough 


to the thre 


Visibility Improves 
| ’ , *a? 


raft 
p lots ensured th 
ifely and quickh 
ptain saw a small pool 
inder the fuselage around the ( 
He obtained the CO, extinguisher 
ockpit but as this had only a 
light hort funnel-shaped nozzle and would only 
192 operate when in an upright position he 
out could not get close enough to the flames 
was to use it in view of the nearness of the 
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fuselage to the ground. However there was 
undoubtedly a more serious fire taking hold 
in the forward luggage bay above the nos 
wheels. Because ail the doors and two rear 
emergency exists were open and because of 
the hole made in the underside by the 
nosewhecls a chimney effect was produced 
in the fuselage which rapidly intensified 
the fire and accelerated its course rearward 
By the time the first fire service appliances 
arrived a fierce fire had burned through the 
top of the fuselage to the rear of the cock 
pit and had spread as far back as the 
front of the passenger cabin. 


Examination of Wreckage 
When the nose of the aircraft was lifted 


early hours of the morning of Jan. 8 
hat the m 

n though its housing 

that the retaining 

ich a way as to 

» load. The unit, which 

ird, had been forced 
through the under 


} 
a substantial 


ewheel unit down 


cat 


th 


mater 
oncerned 


malfunctioning 


too badly dam 

s to be drawn 

m of the mainwheel 

il features other than 

le walls of the star 

rease marks were most 

the outside wall of the outer tire 

ilmost unnoticeable on the inner 

inner tire. There were no crease 

port tires. The marks were in 

ive of a heavy landing with the star 
board wing down 

The most significant damage caused dur- 

ing the collapse of the nosewheel unit was 
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the fracture of the main hydra 
feeding the steering jacks. Hydraul 
a high temperature and pressure 
have been released in the form 
onto th res and surrounding 
imal prot abl) nto some of the ba 
the forward hol ! ape of t 
* a prime 
Both tor 
of the nosew! 
frictional heat 
ind they 
could t¢) 
on 


ifter 


f 


lic oil 3 
the fire 


hold 

found 

had cro 

radar and 

gether indi 

no flareout 
Consider 


rol iat ’ 

wheel-first landing 

break the structur 

Evidence obtained from a prev 

accident in which the ident 
unit attachments were 

dicated that the leg would not 

then collapse as it would be support 

the bulkhead immediately behind it. | 

this and from th 

considered probable that following t! 


iptain’s eviden 


ture of the retaining structure th 
wheel unit collapsed as soon as full | 


Pioneer the future at 


Honeywell 


Challenging career opportunities 
await you at Honeywell, where ad- 
vanced gyro reference systems, such 
as the all-attitude system shown 
here, are being developed. Current 
openings include: 


SYSTEMS ANALYSTS 
BSEE, MSEE, or BS or MS in 
physics to work on systems for space 
vehicle control and development of 
components for space vehicle equip- 
ment. Experience in any of the fol- 
lowing fields desired: guidance and 
control systems; satellite develop- 
ment; systems management; ground 
to space communications; telemet- 
ery; space environment; ground 
computation and data processing; 
overall systems knowledge and un- 
derstanding. 

BSEE, MSEE, or BS or MS in 
physics to work on general gyro 
systems and their applications in 
space control and guidance systems 
work. Programs involve high-level 
ipplications on projects similar to: 
Titan guidance and control system; 
the Agena B; the Discoverer; and 
Project Mercury stabilization con- 
trol system. 

BSEE, MSEE, Physicists or Astro 
Physicists to work on component 
ipplications for space vehicles. Ex- 
perience in digital computation, 
transistor circuitry, gyro develop- 
ment and background in miniatur- 
ization and reliability controls de- 
sired. » 

To discuss these or other openings, 
write Mr. James H. Burg, Technical 
Director, Dept. 832, Aeronautical 
Division, 1433 Stinson Blvd., Min- 
neapolis 13, Minn. 


Honeywell 
HL) Mettng Phadats. Group 


To explore professional opportunities in 
other Honeywell operations, coast to coast, 
send your application in confidence to H. K. 
Eckstrom, Honeywell, Minneapolis 8, Minn. 
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New programs in Chance 
Vought’s Astronautics and Elec- 
tronics Divisions have created 
attractive new positions for engi- 
neers and scientists. Because this 
company- and government-spon- 
sored research is using the most 
advanced concepts as starting 
points, only exceptionally well- 
qualified personnel can be 
assigned. 


THESE 
ARE 
HIGH-LEVEL | 
OPENINGS Sct of RU 


‘ } ‘ 


Visibility Measurement 
At I 


There will be other new positions 
as more Vought divisions enter 
the programs. Presently, the fol- 
lowing activities in two divisions 
are primarily involved: 


ASTRONAUTICS DIVISION 
Astrionics 
Space Sciences 
Systems Engineering 
Reliability 
Operations Analysis 


ELECTRONICS DIVISION 
Advanced Electronics 
Research & Development 
Systems and Operational 
Analysis 
‘ INTROLLI 
Antennas % 
Automatic Systems 191 ' 
Reliability 19 ; 


Entry Made 
I pproa 


Qualified candidates desiring a 1923 than 
truly responsible position in any \IR CONTROLLER 
of these fields, please write 1905 

Professional Placement Office, 

Chance Vought, P. O. Box 5907, 

Dallas, Texas. 


APPROACH CONTROLLER 


CHANCE on m9 


than 100 


VOUGHT : re 05 the RVR had 
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the emergency call from ATC at 1923 hr 
the station fire officer, who thought that 
the visibility 700 yd., went on 
ahead in a tender with a driver fol 
lowed by two water and two foam tenders 
and an ambulance. He became lost in the 
dense fog and did not reach the aircraft 
until more than 30 min. later. The ambul 
ince driver found the aircraft first and by 
ringing the bell guided two of the appliances 
which by the ambulance 
at work at 1932 hr. The 

ther two appliances arrived shortly after 
} had spread 

CO, tender 
followed 
CO, tender and a pump escape 
tion. When the two last 
reached th ccne the 
although 


was about 


rescue 


were report d 


driver by radio as 
time the fire 
Later, a 
from the north side 


yy which 


into the cabin 
urrived 
”\ another 


the fire sta 


irea 
} 
from 
named veh 

main fire had } extinguished 
small fires still burning in the 
and rear fuselage. The first four appli 
then run « ot 


ever the fire had preve 


ccn 
there were 
now 
water 
nthe: 
} i ed 
; 
pre iding to th ving ind hence to the 
ru of 
pump 
—_— 


ances had by 


the two 


e7vvous point 
it about 1950 hr 

1 shortly afterwards 

Constabulan vere 

them to tl 

re unable to 


ventually a ] 


marshal 
arrived at 2040 


virtually out 


of the 
trafh 
nora 

ertained 

the 


Dire 
The 
the iptain 


RVR of 401 


1 } 
la ] inp 


shout four 


the 100-vd 
to have 1 him and he might 
have over vas he landed 
when the RVR was 100 yd. or less 
The Manual of Air Traffic Control cor 
tains the follow ng 
Approach ( ontrol Radar” 
a paragraph headed “Weather Information.” 
‘Any idditional information 
that while the aircraft 


nstructions in the 


hapter, under 


revised or 


becomes available 
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remains under radar control shall be pa 
to the aircraft. If such inf work in the fields of the future at NAA 
when the aircraft 1 
oncluding stages of final approach, it 
only be passed if a deterioration has o 
Radar Controller consider 
safety of the aircraft.” 
Director stated that alth 
know of this in 
iated that the deter 
iffected the safet 


nevertheless be 


however, 


tion is received 


which the 
to affect the 
The No. 1 
he did not at the time 
fully 
tion he withheld 
the aircraft. It 
in mind that the 


not have 


tion, he ippre 


must 
| 
ast-minute decision 


eas 
been forced upon him if th 


] 


1. deterioration two minutes earl 


been passed to the aircraft 
The idea of runwa ual range 
rward | " mmittee of inquiry 
rd Brabazon it 5 In the 
ud ‘ urpose of 
rang 


yw visibility exi 


to acquaint |} 
earth 


onditions along runway wh 


n his approa 


for him 


STRUCTURAL 
DESIGN 
ENGINEERS 


Two years engineering college 
plus experience desired. Will 
be engaged on wing and fuse- 
lage design. 


STRESS 
ENGINEERS 


Rigorous design requirements 


necessitate extensive struc- 
tural investigation of the in- 
fluence of high temperatures 
and unconventional external 
Stress engineers 
with such 
tures will have the opportu- 
nity to utilize their technical 


knowledge to the fullest extent 


loadings. 


concerned struc- 


in the development of new 
analysis methods. Experience 
plus degree preferred. 


For more information 
please write to: Mr. A. K. 
Bowman, Engineering Per- 
sonnel, North American 
Aviation, Inc., Los Angeles 
45, California, 


+} 
pa nN 
troller THE LOS ANGELES DIVISION OF 


height of about 20 to 30 ft His NORTH 
oar | AMERICAN 4WA 
AVIATION, INC. 


hand edge 
f the 














Examining a beryllium sphere that has been 
machined to tolerances finer than 15 millionths of 
an inch to form the rotor of an electrically sus- 
pended gyro. 
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Stimulating career opportunities 
await you in the 


Honeywell-Aero 
Marine Systems Group 


The continued expansion of Honeywell's Marine Systems 
Group has created a number of important new openings. 
This group is assigned the interesting and stimulating 
task of developing new electrically suspended gyros and 
submarine inertial systems using these advanced gyros. 
Openings include: 

INERTIAL SYSTEMS ANALYST: Mathematician or engineer with 
strong background in vector analysis, operational calculus, 
matrix algebra and related techniques, to carry out analysis 
of inertial systems configurations including error evaluation. 


DIGITAL SYSTEMS AND LOGIC DESIGNERS: BSEE or MSEE for 
design and development of electronic data processing equip- 
ment. Familiar with digital logic techniques at current state 
of the art; capable of organizing computing systems to perform 
various tasks including logical design and critical parameter 
specifications. Also engineers familiar with digital to analog 


data conversion. 

ELECTRONIC ENGINEER: Electrical engineering degree plus 
experience in miniaturized semi-conductor electronics devel- 
opment. To design servo, pickoff, and other electronics for 
use with gyros and accelerometers. 


ENGINEERING PHYSICIST: Physicist with practical and theo- 
retical understanding of mechanics, magnetism and electricity 
to analyze and develop inertial sensors of novel and original 
design. Also experimental physicist with experience in the 
development of small, precise electro-optical devices. 
MECHANICAL ENGINEER: BSME with 3 to 5 years’ experience 
in extreme precision fabrication techniques to work on the 
alignment and stable mounting of precision optical-mechanical 
instruments. 

INERTIAL COMPONENTS ENGINEER: Familiar with inertial com- 
ponent specifications and available sources to conduct compo- 
nent evaluations for marine systems. 


To discuss these or other openings, write Mr. James H. 
Burg, Technical Director, Aeronautical Division, 
2600 Ridgeway Road, Minneapolis 40, Minn., Dept. 826. 


Honeywell 


To explore professional opportunities in other Honeywell operations coast to coast, send 
your application in confidence to H. T. Eckstrom, Honeywell, Minneapolis 8, Minn. 





old. With any degree of flareout at the 
speed concerned, the aircraft would have 
touched down much farther along the 
runway than it did 

In November, 1958, the airport authori 
ies Submitted a proposal for the installa 
tion of an improved system for disseminat 
mg RVR. Largely because this requirement 
became linked with one for displaying other 
nformation a new system was not installed 
itil Mar. 9, 1960 

Acrodrome Fire Service Standing Orders 
ia inder the title “General Hints,” a 
paragraph headed “Attending Disaster Calls 
1 Fog” which states 


lisaster call in fog, im 


’ 


made with ground 

to the scene of 

f Airfield Surface 
Radar (ASMI Ap 
roceed in mvoy for 
ppliance leading other 
ed among the convo 
rear. The officer 


’ 
ut frequent interva 
keeping station by 
mobil tations in 


, d that these mstru 


} 
thy 


a guide and ar 
to and that 


wt acto 


n drawn 


¥f ASMI for guid 
‘ bili id } 


s co. “luded 
essful but tha 


it 


on 
rreowomn by 
ippliances by R 
because of the time 
lag al Ih sibility of human err 
Suggestions were ercfore made to enabl 
ATC to communicate directly with app! 
Attention was also drawn to the 


that the Middlesex County Council 
Service was not on the AFS frequency 


AVIATION WEEK, October 17, 1960 





SYSTEMS ENGINEERS 


here is your opportunity 
to join one of the most 
complete centers of 
advanced systems capability 


The Colu Division of North American Aviation 
is a cent total systems capability. It is the 
designe! ler not only of aircraft—such as the 
A3J Vis nd the T2J Buckeye—but also of mis- 
siles, ra lar telescope systems, seat ejection 
systems ther diverse products. The Columbus 
Divisio the center of extensive advanced 
.& D pr ts. Here, there are unlimited opportuni- 
( to advanced technology—and to 
career 
umbus Division has openings for 
ERS. These engineers will assume 
airframe electronic systems. To 
alif; positions, men should have a back- 
ground 1! more of the following fields: ECM, 
radar, pa gy, reliability, antennas, data process- 
ing n! nce or associated systems and compo- 
,a gn of logic digital computers. They 
should h BSEE, or the equivalent, plus three 
vears ext 
If you me e qualifications, and seek an oppor- 
tunity te e your career, please contact us right 
away. S¢ ef resume in confidence to: 
Mr. J. A. Hitchcock 
Engineering Personnel, Box AW-387 
North American Aviation, Inc. 
Columbus, Ohio 


THE COLUMBUS 
DIVISION OF 
NORTH AMERICAN AVIATION, INC. 
A\ 


AMA 











and so could not be guided by eS rcraft, th iptain would hav iad 1¢ following action was 
suggestions by the airport auth $s were t » discontinue his ipproact tter th irrenee of the ¢ 
not acted upon but were brought up again e furtl eduction of RVR t 
three years later and further tnals we t 22 hr. was withheld by the No 
made during the last fortnight nitiat 
Following further considerat 

was sought in July, 195 

ch to make t 
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Conclusions a Se tae terrupt 
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@ To reduce the chances of 1 
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@ To enable firemen 
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work in Southern California on the 





ADVANCED OPPORTUNITIES FOR SENIOR ENGINEERS 


Bendix-Pacifie Division, North Ho 


Ilywood, California, as a member of the Bendix Corporation “EAGLE” Develop- 
ment Teom, is a major contributor to the Navy's newest air-to-air Missile “EAGLE.” This weapon system is a second 
generation air-to-air Fleet Defense System ond offers challenging design opportunities to the creative engineer. 
ADVANCED POSITIONS ARE OPEN TO MEN WITH BACHELOR, MASTER AND DOCTOR DEGREES IN 
ELECTRICAL AND MECHANICAL ENGINEERING WITH EXPERIENCE If: ELECTRONIC CIRCUIT DESIGN AND 
MECHANICAL PACKAGING. OTHER HIGH-LEVEL ELECTRONIC ENGINEERING POSITIONS AVAILABLE 





Please send resume to, 


W. C. WALKER, |» Bendix-Pacific Division 


11606 SHERMAN WAY 


ENGINEERING EMPLOYMENT MANAGER NORTH HOLLYWOOD, CALIFORNIA 
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DISPLAYED 


0 inches to @ page 


Subject to Agency Commission 


The Advertisements in this section include all emp! 
Positions Vacant Civil Service Opportunities 

Positions Wanted 

Part Time Work 


The advertising rate is $92.00 per inch for all advertiaing appearing on other 
than « contract bess. Frequency rates quoted on request 


An Advertising inch is measured %" vertically on « column 


EMPLOYMENT OPPORTUNITIES 


ment opportunities—executive, management, 
technical, selling, office, skilled, manual, etc 

Employment Agencies 
Employment Services 
labor Bureaus 


Selling Opportunities Wonted 
Selling Opportunities Offered 


—— UNDISPLAYED 
$2.70 per fine, minimem 3 lines. To figure advance payment count 5 average 
words as @ line 
Wanted Ads are % of above rate 

+ columns ine 

Discount of . ru payment is made in sdvance for 4 consecutive 
insertions 

Not subject t Aget Commission 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. O. Box 12, N. Y. 36, N. Y 








High level openings for Development 
Engineers needed for work on ad- 
vanced aircraft, missile and space 
vehicle applications. 


FLUTTER and VIBRATION SPECIALIST 
Degree in Engineering, Physics, of Applied Me- 
chanics with minimum ef 5 years experience in 
acroctasticity, vibration or flutter. Should have 
strong theoretical background in unsteady acre 
dyoamics, structural response and applied mathe 
matics or practical experience in dynamics model 
desiqen and testing, aircraft vibration and fight 
flutter testing 

DYNAMICS SPECIALIST 
Deeree in Engineering, Physics. or Applied Me 
chanics with experience in vibration, transient dy 
namics problems, structural analysis, analog or 
digital simutation methods 

THERMODYNAMIC and or AERODYNAMIC 

HEATING SPECIALIST 
88 er MS in Engineering with 7 to 10 years ox 
perience in thermedynamic heat transfer and/or 
acrodynamic heating Propulsion experience anc 
rocket backgrowed desirable 
Fer confidential consideration send resume to 
H. tL. GORDON 
Professional Employment Manager 
LOCKHEED AIRCRAFT Comienanen 
834 West Peachtree SN 
Atlente 8, Georgie 


LOCKHEED Georgia Division 








Commission Sales Representatives— 
Aviation Chemical Field—Representa- 
_ tien needed for all areas at ence— 


1 hare wing of tacts rline 
Manufact 
| 
RW sant 
! 














YORK 
CHICAGO TT 


4N FRANCISCO 





SELLING OPPORTUNITY AVAILABLE 


Prominent manufacturer with world-wide 
adivanced d an mechanica 
chanica ace equipment 
epresents ? 
nterest at this time are 
4 ‘ part: Metropolitar 
ie ne and, New Jersey I 
nd Michig ne Wisconsin, Minnesot 
itheast t t srea and Alabama 
Der t ‘ t Technical 
nd required ested please adv 
ry represented 
ximate r , » firm history 
Appointment 
ation Week 


POSITIONS WANTED 


A&P ticensed mechanic twelve years with 
mmmercial pilot license 200 heu SE 
Desire pllot-mechani« position foreign 


lomeantic PW-5444, Aviation Week 


Desire change—11 years aviation mainte- 
nance experience on large corp. aircraft 
A&E and LA. ratings 28 years old. Will 
consider all offers PW-5454, Aviation 
Week 
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Engineers, EE 


The Closest Thing to 
Running Your Own Business 


FIELD ENGINEERING at the Light Military 
Electronics Dept. of General Electric 


gineers, being You will be trained at one of our 
int locations in one or more of the 
lowing product lines 


Radar/Countermeasures/ 
Digital Communications / 
Navigation/Armament Systems 
Flight Control/Missile Guidance / 
Test Equipment 


Requirements: BS in Electrical Eng 
eering or BS in Mechanical Eng 
eerine, Physics or Vathematics with 
inimum or 4 years electronics 


experience 


Write today—-and by return mail 
ve'll send a simple application form. Mr. Vernon Wild, Room 64-WO 


LIGHT MILITARY ELECTRONICS DEPT.—PRODUCT SERVICE 


GENERAL @ ELECTRIC 


Utica, N. ¥ 
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About Classified Advertising, 
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b 9 WIG. Lyraw -. Lill fice _ — U ou. 
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EMPLOYMENT OPPORTUNITIES 





ADVANCE, RESEARCH 
For Engineers: DEVELOPMENT POSITIONS 


LIQUID PROPELLANTS ENGINEER8.S 
Chemistry or Chemical Engineering, 2-5 
P E years experience working with storable 
liquid rocket propellants. Responsible 

XCe€p iond career openings for establishing handling techniques 
and safety measures. Capable of per 

forming analytical chemical control on 
propellants and establishing compat: 
bility of materials of construction in 


in Boeing’s new a Big. a FE. 


BEARINGS AND SEALS ENGINEER. 
desirable, B.S. mandatory, M.E. pre 
ferred practical experience is a neces 


sity. Capable of heading up a program 
A T N aimed at designing and developing dy 
namic seals and fluid film bearings, also 


static and dynamic seals to be incor 
porated in hydraulic pumps, motors 
and valves. The program will include 
advanced designs for future applica 
tions involving high temperatures, high 
speeds and low lubricity fluids 


DESIGN ENGINEER (hydraulics)}—Eng: 
. neering degree, experienced designer to 
preferable. Salaries are open and perform design calculations and layout 
competitively commensurate of hydraulic pumps, motors, valves and 
and resources to focus on the 2 Py : . ; ya lh pga gyno tees oF on ae 
woos zx p ie! BAS in ability to originate new design con 

vides liberal transportation cepts. Famiiiority with aircraft and 
and moving allowances. missile design requirements desirable 
borne antenna systems Position requires knowledge of fluid 
ad mechanics, stress onalysis, moteriols 
selection ond fabrication techniques 
Please send resume to Mr. R. E. Barlow 


The creation of a Spec ialized An Y vu will need at least a BS de 
tenna Department now brings gree in any engineering disci 
the full scope of Boeing's r pline, with applicable experience 


search and engineering facilities 


custom design and manufacture 


all types of surface and air 


Boeing you'll enjoy the 
For qualifies d engineers, it means vantages of living in the uncon 
an exceptional opportunity to gested, evergreen Pacific North 
grow with this important new de west, famous for mild year VICKERS INCORPORATED 
and DIVISION OF SPERRY RAND CORP 
housing and unexcelled reere Administrative & Engineering Center 
! PO. Box 302 Detro# 32, Michigan 


tional facilities for the whole 


partment. There are a number of round climate, fine schools 


openings in these tour areas 





STRUCTURAL DESIGN 
MECHANICAL ENGINEERING 





Write today to: Mr. W. B. Evans Put Yourself in the 
SERVOMECHANISMS Boeing Airplane Company, P. O Other Fellow’s Place 


ELECTROMAGNETIC APPLICATIONS Box 3707 - AV X, Seattle 24, Wn 





TO EMPLOYERS 
SSE TO EMPLOYEES 


written fering Employment or 








same are written with the 
sativfying «a urrent need Ar 
egardiecas of whether it te favor 

7 r not. le uaually expected 
MR. EMPLOYER, won't you remove the 


yatery about the status of an employee's 





ation by acknowledging all ag 

ante and not just the promising can 
lidates 

MR. EMPLOYEE you. too, can help by 

wiedging applications and job offers 


IN ALL INTERESTS OF AVIATION 


ja would encourage more companies to 
sanewer position wanted ade in thie sec 
If You're important ither read AVIATION WEEK a 
OU re Important, you either rea his enable thtniaiiin iis ode al 
helpful ooperation between employers 
and employees 
Thin section will be the more useful to all 


or you advertise in it, or both as a result of this consideration 
Classified Advertising Division 


McGRAW-HILL PUBLISHING CO., INC. 


330 West 420d St., New York 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 





ENGINEERS ... 


AT VERTOL 


CREATIVITY 
FLOURISHES 


The advantages of working at Vertol are 
being discovered by increasing numbers of 
engineers. The reasons are apparent. The 
Vertol Division off Boeing is small enough 
for the engineer to retain his individuality 
and freely exercise his creativity In oad 
the Vertol engineer has all the re 

f one of the nation’s leading com 


behind him 


nm the design and production 


mmerca md militory ver 
ft aircraft, Vert is NOW expanding 
nternotior und domestic activities 
» result, new and challenging career op- 
unities are available to ambitious, creo 
> engineers Located in attroctive sut 
on Philadelphia, Vertol provides an en 
vironment of growth for qualified engi 
neers Investigate these opportunitie 
todoy 
INSTRUMENTATION 
FIGHT TEST The man who fills this responsible 
position shovld heve the ability to design, develop 
calibrate and install flight test instrumentetion 
Experience in mognetic tepe and telemetering 
desirable 
STRUCTURAL TEST An ovtstending position 
requiring experience in instrumentation for wind 
tunnel testing of associated fields 


AERODYNAMICS 

Challenging position entoiling aerodynamic studies 
in performance of flying qualities and dynamic 
stability of VTOL/STOL aircraft. Low-speed stobil- 
ity end contro! performance plus wind tunnel or 
flight test experience ere required 


STRESS 

Outstanding position requiring airframe experience 
in the determination of applied loods and the per- 
formance of stress analysis to insure structural 


integrity 


ACOUSTICS 


This career position requires experience in the field 
of noise reduction. Veried duties include measure- 
ment of data through design of acoustical treat- 
ments for aircraft, and the operation of noise 


reduction research programs 


ms requires 
priate academic degree plus directly related 
experience, and offers an attractive salary 
Forward your resume in complete confid 
ence tt 
Duane O. Olsen 
Supervisor of Personne! Relations 





VERTOL onreroe 
wenvan \'/remmarcvamn MPMDUE MAS MF 
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*ousury 


THESE 


CONTRO 


GLAMOUR 
WORDS AT 
GENERAL ELECTRIC'S 


ORDNANCE DEPARTMENT 


“Research,” “Design,” “Sy Engineering” —these are 
r| 


amour words in today’s t cal thesaurus. Mention 


QC and it conjures up tl ge of dull, day-in, day-out 
applied to many organi- 
ountry miles when 


routine. Valid as this may | 
zations, it misses the mark 
applied to QC activity at t ince Department. 


We encourage inventior n and improvisation 
reason is simple. The 


from Quality Control Eng 
ed facture of our prod- 


ultra-precision demand 
cts —the Polaris fire « dance systems, for 
le — requires ima pproaches, not just 


ent of tired 


Day-in, day-out routine ance Department! 
Our OC Group e1 ated quality control 
program, That means an « participate in all of 


these area 


* Preproduction quality definition and evaluation 
* Purchased material quality planning, evaluation 
and control + Development of quality information 
equipment * Product and process quality evaluation 
and control + Special quality studies * Quality 
training, orientation and manpower development 
* Quality control management + Product and process 
quality planning * Quality information feedback 
* Past production evaluation. 

om to move up the 


ladder at Ordnance. The is ad is to fill spots 
made vacant by some of ple who were promoted 


One more thing. There's 


Jast month, 


ering and from 3 to 12 
express your imagina- 


If you possess a degree 

years UC experience, and 
tion and enthusiasm, we u to investigate our im- 
rd your inquiries, includ- 


B. Walker, Rm. 64-WP 


mediate openings. Please 
ing salary requirements 


ORDNANCE DEPARTMENT 


OF THE DEFENSE ELECTRONICS OILVISION 


GENERAL @@ ELECTRIC \ 


$00 PLASTICS AVENUE, PITTSFIELD, MASSACHUSETTS 
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BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE: UNDISPLAYED RATE: 


The advertisi rate is $31.00 per inch for all odvertisi oppecring on = 

ether than lhe wea muna sates on pat 4 we Bs Sn, cetnen, 5 lines. To figure advance payment count 5 
AN ADVERTISING INCH is meosured % inch vertically on one column, ad 

3 columns—30 inches—to a page PROPOSALS, $2.70 oa line an insertion 

EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 

in Displayed Style BOX NUMBERS count os one line additional in undispleyed ods 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviction Week, P. O. Box 12, N.Y. 36, N.Y 











APDRESS BOX NO. REPLIES TO. Bor N 
Classified Ade. D FOR SALE 


FOR SALE Rend to office mearent you. LEASE OR LEASE PURCHASE 
SPARE PARTS INVENTORY CUBAN PRANCIACO $68 Post 8 Boeing Model 377 


tor FOR SALE STRATO CRUISER 
C-46, DC-4, DC-6, 1049H | P8¥. 54. rom ampnibion converted tor 14 AURCRAR 


Week FROM 


Constellation Aircraft aa ‘75,000 
sles Exceptional Executive 1956 £18S RE  ... AOEN EPO 


. u.5 
Low Time Engines seas equipped. Lene range NTSO engine 


WRIGHT COMPOUND Secsliaes Sueamaie ae ey Be 
Seare Parts 


Aveilable Iimmedietely WILLIAM STEINER 


3350-EA-3 Engines CALL Digby 9-3140 (NYC) Phone: TOper 2-9355 or GArfield 6-448! 
PRATT & WHITNEY Linden Flight Service, Inc., Linden, N. J te Andie Ave Bowney, Colvernie 
/ i GA oT 
R2800 CB16/17 Engines EXECUTIVE DC3 = - 5 bi 


THE FLYING TIGER LINE INC. RADAR—A-12 AUTOPILOT 

1830-94 Engines—Excelient Condition 
BURBANK, CALIF FOR SALE OR LEASE—Wil! trade 

Call or Cable, Doug Duly WILLIAM C. WOLD ASSOCIATES 


Tel.: TRiangle 7-3411 Cable: Flytiger 551 FIFTH AVENUE, NEW YORK 17. NY 
Tel: Murray Hill 7-2050 Cable: Billwold New York 






































CONVAIRS 
FOR SALE “ee 
Convair Trade-in 


C-46F AIRCRAFT sno en cate 


Trades Accepted 
Passenger and Cargo DOUGLAS DC-6 
With or Without DC-6A DC-6B 


Finance or Lease 


T-Category Kit Installed Also Grumman Twin Geech and Lockheed: io Steck 


Immediate Delivery Contact 
Frederick 8. Ayer & Associates, Inc 


THE FLYING TIGER LINE INC. 250 Perk Avenve, New York 17, New Vork 
Burbank, Calif. 


na Sai WHERE 


Executive Vice President 2 5 ue average umber of phe ea h t this 
Tel: TRiangle 7-3411 Cable: Flytiger ee ie, ee eee me y i ath 
MeQGiRAW HILL PURLISTING COMPANY Ni 
Ry JOHN 1 COOKE. & tar 
Swern to and eub hed tefare me th itth dav of 
FOR SALE MARTIN 202 i » JANET A HARTWICK 
. tat ‘ r nm expire “ " v. 
pond. Featuring additional : 


44 passenger airline interior, reversible props 


heavy landing gear. airline radio products, specialties 


Airtrame—i92 hours since progressive overhaui! 


Low Time Engines—Arailable Immediately ‘ 
Will ferry ot oon anywhere. Prise $! 25,600 with & services for r r . . 
spare emountable power plant ok 
“Will also consider a light twin in trade” the aviation field When You Need Quick Action 
CHARLOTTE AIRCRAFT CORPORATION 
P.O. Box 9127 Charlotte, N. C 






































on Opportunities available or wanted 








For gute er louse FASTENERS FOR AIRCRAFT AND MISSILES in Aviation Week . . . USE 
ate © “NAD —4 ES —6 Digit 


Newly overhauled omunad etiverp—tle 
CERTIFIED TO GOVERNMENT SPECIFICATIONS 


C46F Bol ts—Nute—R) vets—Screws—Studse—Iinternal and 
External Wrench: ng Bolte—Oowe! and Lock Pins 


C4G6As Mercury air parts co., ine. The Searchlight Section 


9310 West Jefferson Bivd.. Culver C Cait 
Call/write for informatior Telenhone—UPton 0-$923—Teietype vk cr 4138 
TOUGH SPECIALS 10 DAY DELi VERY 




















AAXICO 
Box 48-875, Miami 48, Fie., (TU 7-1541 
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KEARFOTT OtVISION GENERAL PRECISION 
ine 3. 9 

KELSEY HAYES COMPANY 

KIDDE 4 CO. INC WALTER 


LAMTEX INDUSTRIES. INC 

LAVELLE AIRCRAFT CORPORATION 

LEACH CORPORATION 

LIQUIDOMETER CORPORATION, THE 

LITTON INDUSTRIES. INC 

LOS ANGELES DIVISION OF NORTH AMERICAN 
AVIATION, INE 


MAGNAFLUX CORP A SUBSIDIARY OF GEN 
ERAL MILLS 

MAGNETIC CONTROLS COMPANY 

MARQUARDT CORPORATION, THE 

MARTIN COMPANY, THE DENVER DIVISION 

McGRAW-HILL COMPANY 

METALS AND CONTROLS Div TEXAS INSTR 
MENTS INCORPORATED 

MICRO SWITCH DiV MINNEAPOLIS-HONEY 

WELL REGULATOR CO 


MINNEAPOLIS HONEYWELL REGULATOR COM 
PANY g.9 


MINNEAPOLIS HONEYWELL REGULATOR CO 
BOSTON Div 

MOBIL OIL COMPANY 

MOTOROLA Ine MILITARY ELECTRONI( 
Div 


NORD AVIATION 


PHILCO CORP., GOVERNMENT & INDUSTRIAL 
Olv 

PRATT & WHITNEY AIRCRAFT Div 
AIRCRAFT CORP 

PRECISION PRODUCTS DEPT 
DiV. NORTHROP CORP 
PUROLATOR PRODUCTS, INC 


UNITED 


NORTRON! 


R. C. A. INDUSTRIAL ELECTRONIC PROD 
ucTs 

RAYBESTOS.MANHATTAN, PLASTIC PRODUCTS 
Div 

REEVES SOUNDCRAFT CORPORATION 

RESISTOFLEX CORPORATION 
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ROCKETDYNE DIVISION OF NORTH AMERICAN 
AVIATION, INC 80-81 


ROHR AIFCRAFT CORPORATION 18 
RUSKA INSTRUMENTS CORPORATION 127 
RYAN AERONAUTICAL COMPANY 128 


SAWYER COMPANY, INC A. 3 

SINCLAIR REFINING COMPANY 106 

SINGER MANUFACTURING CO THE-—MILI- 
TARY PRODUCTS Div 112 

SPACE ELECTRONICS CORP., A DIV. OF AERO- 
JET-GENERAL CORP % 

SYLVANIA ELECTRIC PRODUCTS, INC., ELEC- 
TRON TUBE DIVISION St 


TEXAS INSTRUMENTS INCORPORATED 62 
THIOKOL CHEMICAL CORPORATION, COMPON.- 
ENTS DIVISION 66 
THOMPSON RAMO WOOLDRIDGE INC., TAPCO 
GRouP 143 
TITANIUM METALS CORPORATION OF AMER- 
ICA 84-85 


TRANS WORLD AIRLINES, INC 48 


VICKERS, INC DIVISION OF THE SPERRY 


RAND CORP 


WESTERN GEAR CORP., PRECISION PRODUCTS 
Div coe 
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Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magasine’s editorial columns, Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


Powers Award 


Bell 204B Speed 


May I call rather 
obvious typographical error on p. 147 of 
the Sept. 12 issue of Aviation Weex. In 
the data on the Bell Model 204B perform 
ance, the most economical cruise speed 
at 6,000 ft. is 216 mph.; this 
should be 116 mph. or about 100 kt. TAS 

I consider AVIATION Week an excellent 
magazine and enjoy reading it each week 

Davin C. NorMan 
Dayto Ohio 
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HOSE SHOP OPERATIONS AND EQUIPMENT 


1—Simple har ur cuts hose to desired length. 





2—Socketing peeds installation. 





3—Nipple ir machine. 





4—Elbow jig ely aligns fittings. 





5—Compact f wager compresses socket. 

















6—Pressure tf h checks out assembly. zx 
cial 
7—Cleaning tank f hes assembly with solvent. age 


Now...the reliability and economy of swaged-fitting 
hose assemblies can be assured in any hose shop with 
the RESISTOFLEX Portable Swaging Tool! 


Now it is possible to make “‘factory-quality” Fluoroflex’-T Fitting wa t introduced with the original fluorocarbon 
hose assemblies with swaged fittings in any hose shop. The sim- hose in 195 putation for reliability stands unchallenged, 


ible ficld swaging tool developed by Resistofle with n emblies in service and never a blowoff on 


pic, depend 
i ft i 


climinates the need for stocking large inventories of hose record 


assemblies, permits easier scheduling of overhaul and repair ‘ ; , . 
meas anata bly caster scned hi ee oe To assure trouble-free operations, specify Fluoroflex-T for 


requirements with lines made-to-order. Expensive fittings can ' - , . , 
ihesanas vena eulleogs abagiieiens saagey ti -* original « nt, retrofit, and repair. Write for complete 


be salvaged—only the socket need be sacrificed—and the 
repaired assembly can be reused with complete assurance of 
full, specified performance ORIGINATORS OF FLUOROCARBON HOSE ASSEMBLIES 

More and more airline and commercial operations are investi- < 

gating the advantages of Fluoroflex-T hose assemblies and the ne — 4 S T © - L Ee x 
reliability and economies offered by the Resistoflex portable ORPORATION 

field tool. Because positive operating stops are built into the 

tool, always-correct assemblies are assured. It can be used COMPONENTS FOR HIGH-TEMPERATURE AND CORROSIVE SERVICES 
with the same reliability as factory-assembled product Plants in Roseland, N. J. *« Anaheim, Calif. ¢ Dallas, Tex. 


. Sales Offices in major cities 
Fluorofiex-T, the superior Teflon’ hose, is non-aging, has ;' 

unlimited shelf and service life. It qualifies for service at all Desisenfex t k. reg. U. S. Pat. OF 
temperatures from —65° to + 450°F. The Resistoflex Swaged Pont’s trade for TFE fluor 





For matchless 


fastener reliability 
on the ground ...as in the air 


SPECIFY ELASTIC STOP NUTS FOR ALL CRITICAL BOLTED CONNECTIONS 


Elastic Stop nuts have long been considered the standard fastener for 
aircraft and missile assembly because of their consistent quality and 
dependable performance under conditions of severe vibration and 
shock. Since the performance of any weapon system is no greater than 
the total reliability of every component, the designers and manufactur- 
ers of G/S/E, whether airborne or land-based, are required to obtain 
the same degree of protection against fastener failure. 


Only ESNA offers three locking devices and a tremendous inventory 
of standard types and sizes, giving the engineer complete design free 
dom to select the self-locking fastener that will precisely solve his 
problem. No amount of vibration caused by transportation over bumpy 
terrain will shake ESNA self-locking fasteners loose. In movement from 
plant to base, or from storage areas to ready sites, G/S/E assembled 
with ESNA fasteners at critical connections always stay in precise ad- 
justment—ready to do their work under all conditions. 

For a copy of Bulletin 6001 describing ESNA’s three locking devices, 
1 visually re viewing the « ymplete 


ipplicable military approvals and 
ESNA line, write Dept. $55-1025, Elastic Stop Nut Corporation, 2330 


Vauxhall Road, Union, New Je rsey 


NYLON INSERT TYPE — for temperctures up to 
250° F. The smooth, non-galling plastic grip will 
not loosen under severest vibration; hos capacity 
to absorb shock and impoct loads. Its elastic recov 
ery characteristic makes nylon re-usable through 
more than 50 on-off cycles 


OVAL OFFSET LOCKING TYPES— particularly suit 
table for lightweight, close-clearance applications 
vp to 900° F. and 1200° F. High hardness in the 
nut provides o spring action in the offset crown 
of the nut which provides a consistent locking 
torque and excellent re-use characteristics 


SLOTTED BEAM — for high-performance applica 
tions up to 1200° F. The long tapered beams pro 
vide o precise degree of elastic containment of 
the entering bolt threads and, acting os spring 
members, assure tightness under vibration and 
re-vseability. Recognized as the standard of the 
jet engine industry for heavy-duty, ultra high tem 
perature performance 


ELASTIC STOP NUT CORPORATION OF AMERICA 
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